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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface 
acoustic wave element where a change in a frequency 
characteristic due to heat vibration, shock and directly 
delivered wave is prevented so as to obtain a stable 
frequency characteristic and to provide its 
manufacturing method. 

SOLUTION: In the surface acoustic wave element 1000 
having a base 30 formed with signal electrodes 31a, 31.b, 
31c, 31 d to receive/output an electric signal, a surface 
acoustic wave element chip 20 that is supported by the 
base 30 and where interdigital electrodes 21, 22 are 
formed on a piezoelectric substrate' 24, and a cover 40 
to seal the surface acoustic wave element chip 20, the 
surface acoustic wave element chip 20 is supported by 
the base 30 with a hanging wire 50. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 



13.03.2003 



http://www1 g.ipdl jpo.go jp/PAl /resu[t/detail/main/wAAAEwaWTaDA41 21 65 1 90P1 .... 03/09/1 0 



■5 



^^1 



Searching PACJ 



2/2 



Copyright (C); 1998,2003 Japan Patent Office 

t I 



http://www1 9.ipdl.jpo.go.jp/PA1 /result/detail/main/wAAAEwaWTaDA41 21 651 90P1 .... 03/09/1 0 



* NOTICE^ 

Japan Patent Office is not responsible for any 



damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 



original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] It is the surface acoustic element characterized by being supported by the substrate 
n which the signal electrode for outputting and inputting an electrical signal is foj^^ed^^^f 
the aforementioned substrate, hanging the aforementioned piece of a surface ^^^ustic element 
to the aforementioned substirate in the surface acoustic element which has the P^ece of a 
Surface acoustic element by which the blind-like electirode is formed on the ^^^-^^^^^'^ 
substrate, and the hd which closes the aforementioned piece of a surface acoustic element, 
and being supported by the line. v.„„„o or,ri ie 

[Claim 2] It is the surface acoustic element according to claim 1 whose hne it hangs and is 
aluminum wire the account of before. t_ . i. ^i, a r,^«+;r.Y^ 

Sm 31 It is the surface acoustic element according to claim 1 to 2 in which the end section 
s connected with the aforementioned blind-Uke electirode of the f^^^^'^'Zt/'^l Ll 
surface acoustic element, and the other end contains the signal line ^^^^^^^^ the 
aforementioned signal electrode in order tiiat it may hang and a ^'"f ^^^^ .^^^Z^"^^. 
receive an electrical signal between the aforementioned substirate and the aforementioned 
piece of a surface acoustic element the account of before. , • v, n- i,ov,«to ^r.^ th^ 

[Claim 4] It is tiie surface acoustic element according to claim 1 to 3 m which it hangs and ti^e 
Une contains the grand hne which the end section is connected with the grand section of the 
aforementioned pfece of a surface acoustic element and is connected with the grand electiode 
by which tiie other end is formed in the aforementioned substrate the account of before 
[Claim 51 It is the surface acoustic element according to claim 4 formed by forming two or 
more aforementioned blind-hke electrodes on tiie aforementioned piezo-electiric substrate so 
tiiat the aforementioned grand line may pass through between two or more aforementioned 

[cSim'^l TwTor more of these aforementioned grand lines are surface acoustic elements 
according to claim 4 to 5 which two or more aforementioned grand Unes are arranged among 
two or more aforementioned bUnd-hke electrodes, approach or cross, and are arranged 

faS'm 7] Plurahty hangs the account of before, the hne is formed in the shape of a loop, and 
piuraTity is the surface acoustic element according to claim 3 to 6 in which it ^a^gs and tiie 
aforementioned signal line is most formed by tiie low loop among lines the account of before^ 
[Claim 8] It is the surface acoustic element accordmg to claim 4 to 7 which tiie aforementioned 
lid consists of a metal electrically connected with the aforementioned grand electirode of tiie 
aforementioned substi-ate, and is formed so tiiat tiie aforementioned grand Ime may contact 

SLi^TThrsurface acoustic element according to claim 1 to 8 by which tiie attachment 
component for holding tiie aforementioned piece of a surface acoustic ^l^™^'^^.^^/^"^^^!^^ 
between the aforementioned substrate and the aforementioned piece of a surface acoustic 

element ■ i 

[Claim 10] The aforementioned attachment component is a surface acoustic element 
according to claim 9 currentiy formed of the elastic body. 

[Claim 11] The aforementioned attachment component is a surface acoustic element according 
to claim 9 which sohdifies adhesives and is formed. ^i^^or,t 
[Claim 12] The aforementioned attachment component is a surface acoustic element 



according to claim 9 which soHdifies the adhesives of a sihcon system and is formed. 

[Claim 13] The aforementioned adhesives are surface acoustic elements according to claim 11 

which have the property to lose adhesive strength if ultraviolet rays are irradiated. 

[Claim 14] The manufacture method of the surface acoustic element characterized by to hang 

between the aforementioned substrate and the aforementioned piece of a surface acoustic 

element, and to form a line in order make a substrate support the piece of a surface acoustic 

element, position the aforementioned piece of a surface acoustic element to the position of the 

aforementioned substrate in support of non-contact to the aforementaoned substrate and to 

make the aforementioned piece of a surface acoustic element support to the aforementioned 

substrate in the manufacture method of the surface acoustic element which manufactures the 

surface acoustic element which put the lid on the aforementioned substrate. 

[Claim 15] The manufacture method of the surface acoustic element according to claim 14 

positioned while supporting the aforementioned piece of a surface acoustic element froni the 

bottom, in case it positions to the position of the aforementioned substrate m support of the 

aforementioned piece of a surface acoustic element. 

[Claim 16] The manufacture method of the surface acoustic element accordmg to claim 14 
positioned while inserting and supporting from the side of the aforementioned piece of a 
surface acoustic wave, in case the aforementioned piece of a surface acoustic element is 
positioned to the position of the aforementioned substrate. 

[Claim 17] The manufacture method of the surface acoustic element accordmg to claim 14 
which arranges an elastic body to the aforementioned substrate and arranges the 
aforementioned piece of a surface acoustic element on the aforementioned elastic body in case 
the aforementioned piece of a surface acoustic element is positioned to the position of the 
aforementioned substrate. j i -i >< 

[Claim 18] The manufacture method of the surface acoustic element accordmg to claim 14 
which applies adhesives to the aforementioned substirate and arranges the aforementioned 
piece of a surface acoustic element on the aforementioned adhesives in case the 
aforementioned piece of a surface acoustic element is positioned to the position of the 
aforementioned substrate. ' u j ^ 

[Claim 19] The aforementioned adhesives are the manufacture methods ol tne 
aforementioned surface acoustic element and the exfohating surface acoustic element 
according to claim 14 by irradiating ultraviolet rays. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The^Lchnical field to which invention belongs] this invention relates to improvement of a 
surface acoustic element and its manufacture method, the surface acoustic element which can 
equalize and stabiUze the frequency characteristic of the piece of a surface acoustic element 
especially, and its manufacture method. 

[Description of the Prior Art] The surface acoustic element is used for the television set or the 
cellular phone. Drawing 23 is the cross section, showing an example of the conventional 
surface acoustic element, and explains a surface acoustic element 1 with reference to drawing 

23 

[0003] The surface acoustic element 1 of drawing 23 has the substrate 2, the piece 3 of a 
surface acoustic element, and the electrode 4 grade. A bUnd like electirode (Interdigital 
Transducer) (it abbreviates to "IDT" below) is formed on the piezo electric substrate which 
becomes the piece 3 of a surface acoustic element from piezoelectric devices, such as crystal 
and ceramics, and the piece 3 of a surface acoustic element is being fixed by adhesives 5 to the 
substirate 2. Adhesives 5 are applied over the whole surface of the piece 3 of a surface acoustic 
element. The electrode 4 is being fixed to the substirate 2 and the piece 3 of a surface acoustic 
element and the electrode 4 are electrically connected by the wire etc. 

[0004] Here, when heat is applied to a surface acoustic element 1, as for a substiate 2 and the 
piece 3 of a surface acoustic element, the volume expands with tiiis heat. However, since the 
coefficient of linear expansion of a substrate 2 and the piece 3 of a surface acoustic element is 
not in agreement, stress occurs in the piece 3 of a surface acoustic element, for example, it has 
the problem of changing center frequency. ^^„,,««tt 
[0005] Then various attempts which are indicated by JP,62-127121,U, JP,6-81139,U, etc. are 
made that the problem mentioned above should be solved. The cross section of the surface 
acoustic element of JP,62-127121,U is shown in drawing 24 , and a surface acoustic element 6 
is explained to it with reference to drawing 24 here. 

[0006] The surface acoustic element 6 of drawing 24 has a lid 7, the piece 8 of a surtace 
acoustic element, a substi-ate 9, signal-electiode 9a, and the adhesives 10 grade. The piece 8 ot 
a surface acoustic element is being fixed by adhesives 10 to the substirate 9 and these 
adhesives 10 are formed only in a part for the center section of the piece 8 of a surface acoustic 
element. The piece 8 of a surface acoustic element is closed by the hd 7 and the substrate 9. 
By applying adhesives 10 only to a part for a center section, the influence on the piece 8 of a 
surface acoustic element by the tiiermal change of a substirate 9 is suppressed to the 
minimum, and the surface acoustic element which does not have dispersion m the frequency 
characteristic is offered. ■, e j • 

[0007] On the other hand, two or more blind-Uke electrodes may be formed m sucn a 
surface-acoustic-wave resonator or the surface acoustic wave filter at the piezoelectric device. 
****** which spreads not only the surface wave that spreads the front face of a piezoelectiic 
device but space in these two or more IDT inter-electrode spreads between each IDT. This 
****** will affect the fall of the property of a surface acoustic element, and will reduce 
wave-like disorder and the wave-like magnitude of attenuation. Therefore, in order to prevent 
that ****** spreads to IDT inter -electrode conventionally, various attempts are made and the 



plan of thp piece of a surface acoustic element in the conventional surface acoustic element is 

shown in flrawin^ 25 . or • f i o 

[0008] The piece 11 of a sxirface acoustic element of clrawing 25 is tor example a 
surface-acoustic-wave filter, and consists of the piezo-electric substrate 12, 1st iUild, ^na 
IDT14 3rd IDT15, reflectors 16 and 16, and grand section 17 grade. Changing into a surtace 
acoustic wave the electrical signal inputted into 1st IDT13, for example 2nd IDTU and 3rd 
IDT15 change and output a surface acoustic wave to an electirical signal. It reaches between 
1st IDT13 and 2nd 1DT14, and the grand sections 17 and 17 are formed between 1st ID lid 
and 3rd IDT15. these grand sections 17 and 17 ■- 2nd IDT14 from 1st ipTl3, or the 1st - Je 
direct wave propagation from IDT13 to 3rd IDT16 was prevented, and the filter shape and tiie 
damping property are improved 
[0009] 

[Problem(s) to be Solved by the Invention] However, the following troubles are shown in the 
surface acoustic element mentioned above. <• • q „f „ 

[0010] Although adhesives 10 are applied to a part for the center section of the piece 8 ot a 
surface acoustic element in drawing 24 , adhesives 10 are not applied to the edge of the Piece 8 
of a surface acoustic element, but it is in the state where it is not held at all. Therefore, when 
tiie case where a surface acoustic element 6 vibrates, and the piece 8 of a surface acoustic 
element inclined and paste up, the edge of the piece 8 of a surface acoustic element may 
contact a substrate 9, and there is a problem that the frequency characteristic of a surfece 
acoustic element 6 will change. Moreover, if heat is applied to adhesives 10, stress will occur 
in the piece 8 of a surface acoustic element, and tiie stiress wiU affect the frequency 
characteristic of a surface acoustic element 6. In order to avoid the influence of this stress^ 
there is a problem that tiie design of the piece 8 of a surface acoustic element of not forming 
IDT must be changed in tiie part which appHes tiie adhesives 10 in tiie piece 8 of a surface 

acoustic element. oc r^^Aar- 

[0011] Moreover, in the piece 11 of a surface acoustic element of drawing 25 , m order to 
prevent ****** the grand sections 17 and 17 are formed. However, if the grand sections 17 
and 17 are formed, tiie size of tiie piezo-electric substirate 12 will become large, and there is a 
problem that the miniaturization of the piece 11 of a surface acoustic element is unrealizable. 
Furtiiermore, tiiere is a problem tiiat the flexibihty of an electirode design of tiie piece 11 of a 
surface acoustic element will fall, by existence of tiiese grand sections 17 and 17. 
[0012] The purpose of this invention is offering tiie surface acoustic element which can cancel 
the above-mentioned technical problem, can prevent change of tiie frequency characteristic by 
heat, vibration, the shock, and ******, and can obtain tiie stable frequency characteristic, and 
its manufacture method. 

[Mefns for Solving the Problem] The above-mentioned purpose is supported by the substrate 
in which the signal electrode for outputting and inputting an electrical signal is iormed 
according to invention of a claim 1, and the aforementioned substi-ate and tiie 
aforementioned piece of a surface acoustic element is attained by the surface acoustic element 
which hangs to the aforementioned substrate and is supported by the ^^^^^^^..^"f*^^^ 
acoustic element which has the piece of a surface acoustic element by which the blmd liie 
electrode is formed on tiie piezo electric substirate, and tiie hd which closes tiie 
aforementioned piece of a surface acoustic element. ^. i 

[0014] According to the composition of tiiis claim 1, tiie piece of a surface acoustic element 
hangs to a substrate, it is held by tiie line, and tiie piece of a surface acoustic element is not 

being fixed to the substiate. n r K« 

[0015] Since sti-ess is not added from a substiate to tiie piece of a surface acoustic element by 
tills when heat is applied to a surface acoustic element, the frequency characteristics, such as 
a piece of a surface acoustic element, for example, center frequency, and a passage frequency 
band, cannot change witii stiess, but can.pefform stable operation. Moreover, since the piece 
of a surface acoustic element hangs and is hung by the line even if it is a time of vibration 
being added to a surface acoustic element, tiie influence of tiie vibration can be suppressed to 
the minimum, and the stable frequency characteristic can be obtained. 



[Oaie] Accprding to invention of a claim 2, in the composition of a claim 1, it hangs the account 
of before and a line is attained by the surface acoustic element which is aluminum wire. 
[0017] While according to the cpmposit;ion of this claim 2 hanging, and the mteiisity of a line 
improving compared with a gold streak and stabilizing the maintenance state of the piece of a 
surface acoustic element by hanging and making a line into aluminum wire, it can hang and 
the length of a line can be lengthened. j „ 

[0018] In order that it may hang the account of before and a line may transmit [ according to 

nvention of a claim 3 ] in the composition of either a claim 1 or the claim 2 and receive an 
electrical signal between the aforementioned substrate and the ^^f^^^^^f J^^^^f ^ ^ 
surface acoustic element, it connects with the aforementioned blmd like electrode of the 
aforementioned piece of a surface acoustic element at tiie end section and is attained by the 
surface acoustic element which contains in the other end the signal line connected witii the 

signal electrode currently formed in the aforementioned substrate. 

[0019] According to the composition of tiiis claim 3, when it hangs and a line plays a role of a 
signal line, a surface acoustic element can be operated, without it becoming unnecessary to 
establish separately the means for an electrical signal transmitting and receiving between a 
substi-ate and the piece of a surface acoustic element, and carrying out excessive wnring. 
[0020] According to invention of a claim 4, in the composition of either a claim 1 or the daim 3 
it hangs tiie account of before and a line is attained by the surface acoustic element containing 
tiie grand line by which the end section is connected with the grand section of the 
aforementioned piece of a surface acoustic element, and the other end is connected with the 
grand electrode of the aforementioned substrate. , , , • ^ 

[0021] When it hangs and a Une plays a role of a grand line, while the maintenance stat^ of 
tiie piece of a surface acoustic element is strengthened according to the composition ol tins 
claim 4, tiie separate excessive wiring for glands becomes unnecessary ^ , . _. . , 
[0022] It is attained by tiie surface acoustic element in which invention of a claim 5 is iormed 
so tiiat two or more aforementioned blind-hke electiodes may be formed on the 
aforementioned piezo electiic substi-ate and tiie aforementioned grand hne may pass tiirough 
between two or more aforementioned bUnd hie electirodes in tiie composition of a claim 4. 
[0023] According to the composition of this claim 5, by forming a grand line between b md ke 
electrodes, tiie direct wave propagation to which a grand line is oulputted from «ach bhnd hke 
electrode is prevented, and a grand hne does a shielding effect so. Thereby, a surface acoustic 
element can operate with the stable frequency characteristic. ^i, ^i.;™ c 

[0024] According to invention of a claim 6, in tiie composition of eitiier a claim 4 or tiie claim & 
two or more aforementioned grand lines are arranged among two or more aforementioned 
blind-like electrodes, and the aforementioned grand Une of these plurality is attained by the 
surface acoustic element mutually arranged by approachmg or crossing. 

[00251 According to tiie composition of this claim 6, by arranging two or more g^J^d ^mes 
between blind-like electiodes. the shielding effect of a grand line can be heightened and tiie 
frequency characteristic stabilized more can be obtained. +>,^.i=>i^fi 
[0026] According to invention of a claim 7, in tiie composition of either a claim 3 or the claim b, 
plurality hangs the account of before, the line is formed in tiie shape of a loop, plurality hangs 
the account of before, and tiie aforementioned signal hne is attained among hnes by tiie 
surface acoustic element currentiy most formed by the low loop. 

[0027] according to tiie composition of tiiis claim 7, tiie piece of a surface acoustic element is 
held - it is formed so that it may hang and a signal line may become a low loop most in a line 
Thereby, a surface acoustic element hangs, although it may hang other than a signal Ime and 
a line may contact a hd, when vibration or a shock is added, and a signal line does not contact 
a lid in a line. Therefore, it is lost that a signal Hne shorticurcuits and tiie piece ot a surtace 
acoustic element can perform stable operation. ... n 

[0028] According to invention of a claim 8, in tiie composition of eitiier a claim 4 or the claim 7 
the aforementioned hd is formed from the metal, and is electirically connected with the grand 
electi-ode of tiie aforementioned substrate, and the aforementioned grand Ime is attained by 
the surface acoustic element currentiy formed so tiiat tiie aforementioned hd may be 
contacted. 



[0029] Accprding to the composition of this claim 8, when a surface acoustic element is added 
for vibration or a shock, a grand line is pressed down by the lid and vibration of the piece ol a 
surface acoustic element is suppressed, to the minimum. Therefore, change of the frequency 
characteristic by vibration can be suppressed and the piece of a surface acoustic element can 
perform stable operation. In addition, since a grand line is stopped by the lid and it contacts 
electricaUy, a more effective shielding effect can be obtained with a grand line and a lid. 
[0030] According to invention of a claim 9, in the composition of either a claim 1 or the claim B, 
it is attained between the aforementioned substrate and the aforementioned piece of a surface 
acoustic element by the surface acoustic element by which the attachment a)mponent tor 
holding the aforementioned piece of an elastic surface-element wave IS arranged. 
[0031] According to the composition of this claim 9, the piece of a surface acoustic element 
hangs is supported by the line and the attachment component, and the piece of a surface 
acoustic element is held in a fixed position. Even if it is the case where a surface acoustic 
element gets vibration and a shock, while being able to make very small vibration of the piece 
of a surface acoustic element, hanging and preventing the neck piece of a line, and ablation by 
this change of the frequency characteristic can be lost. 

[0032] According to invention of a claim 10, the aforementioned attachment component is 
attained in the composition of a claim 9 by the surface acoustic element currently formed ot 

tlie elB-stic body 

[0033] According to the composition- of this claim 10, the piece of a surface acoustic element 
hangs is held by the line and the elastic body, and the piece of a surface acoustic element is 
held in a fixed position. Even if it is the case where a surface acoustic element gets vibration 
and a shock, while elastic material turns into a buffer member, can make very small vibration 
of the piece of a surface acoustic element, hangs and prevents the neck piece of a hne by tbis, 
it can abolish that the frequency characteristic changes. 

[0034] According to invention of a claim 11, the aforementioned attachment component is 
attained in the composition of a claim 9 by the surface acoustic element which sohdifies 

adhesives and is formed. „ ^ i 

[0035] According to the composition of this claim 11, the piece of a surface acoustic element 
hangs is held by the attachment component in which it is easily formed and deals from a line 
and adhesives, and the piece of a surface acoustic element is held in a fixed position. Even il it 
is the case where a surface acoustic element gets vibration and a shock, while being able to 
make very small vibration of the piece of a surface acoustic element, hanging and preventing 
the neck piece of a line by this, it can abolish that the frequency characteristic changes. 
[0036] According to invention of a claim 12, the aforementioned attachment component is 
attained in the composition of a claim 9 by the surface acoustic element which soUdilies the 
adhesivesof a silicon system and is formed. ^- i 4. ■ 

[0037] According to the composition of this claim 12, the piece of a surface acoustic element is 
held by the attachment component which hangs and consists of a line and silicon system 
adhesives, and the piece of a surface acoustic element is held in a fixed position Even il it is 
the case where a surface acoustic element gets vibration and a shock, while being able to 
make very small vibration of the piece of a surface acoustic element, hangmg and preventing 
the neck piece of a line by this, it can abolish that the frequency characteristic changes. 
[0038] According to invention of a claim 13, the aforementioned adhesives are attained m tbe 
composition of a claim 9 by the surface acoustic element which has the property to lose 
adhesive strength if ultraviolet rays are irradiated. 

[0039] According to the composition of this claim 13, the piece of a surface acoustic element 
hangs is held witii a line and adhesives, and the piece of a surface acoustic element is held in 
a fixed position. Even if it is the case where a surface acoustic element gets vibration and a 
shock while being able to make very small vibration of the piece of a surface acoustic element, 
hanging and preventing the neck piece of a line by this, it can abohsh tiiat the frequency 
characteristic changes. In addition, since the piece of a surface acoustic element has not 
pasted up with a substrate, stress does not occur in the piece of a surface acoustic element, 
but changing the frequency characteristic of it is lost. 

[0040] In the manufacture method of the surface acoustic element which according to 



invention qf a claim 14 a substrate is made to support the piece of a surface acoustic element, 
puts a lid on the aforementioned substrate, and manufactiires a surface acoustic element In 
support of the aforementioned piece of ^ surface acoustic element, it positions to the position 
of the aforementioned substrate with a supporter, and it hangs between the aforementioned 
substrate and tiie aforementioned piece of a surface acoustic element, a line is formed and it 
is attained by the manufactiire method of the surface acoustic element which makes tiie 
aforementioned piece of a surface acoustic element hold to tiie aforementioned substrate 
[0041] Working efficiency can be raised, while a position gap is lost and being able to 
manufacture a surface acoustic element with a sufficient precision, when the piece ot a 
surface acoustic element moves, since according to the composition of Ijis claim 14 tiie piece 
of a surface acoustic element hangs and forms the line in the state where it was supported 

SMlflfiTattained by tiie manufactiire metiiod of the surface acoustic element positioned 
while supporting the aforementioned piece of a surface acoustic element firom the bottom, m 
case according to invention of a claim 15 the aforementioned piece of a surface acoustic 
element is held and it positions to the position of the aforementioned substrate in tiie 

composition of a claim 14. r„„„ „^„„o<-;,. 

[0043] According to the composition of this claim 15, while the piece of a surface acoustic 
element is supported from tiie bottom, it is positioned by tiie position on a substirate, and 
hangs between the piece of a surface acoustic element, and a substirate, and a line is arranged^ 
Since it hangs where tiie piece of a surface acoustic element is supported and fixed, and a hne 
is formed it can hang witii a sufficient precision and a line can be formed. Moreover, by 
supporting tiie piece of a surface acoustic element from tiie bottom, it becomes easy to process 
tiie field in which the blind-like electrode of tiie piece of a surface acoustic element is formed, 
and a surface acoustic element can be manufactured efficientiy. ^ ■ ^u., 

[0044] According to invention of a claim 16, in the composition of a claim 14 it is attained by 
tiie manufacture method of the surface acoustic element positioned while inserting and 
supporting fi-om tiie side of tiie aforementioned piece of a surface acoustic wave, m case it 
positions to tiie position of tiie aforementioned substirate in support of tiie aforementioned 
piece of a surface acoustic element. v^+i, ^i^^o nf 

[00451 According to tiie composition of tiiis claim 16, by supporting and fixmg on both sides ot 
tiie piece of a surface acoustic element from the side, it becomes easy to process the field in 
which tiie blind-Uke electrode of the piece of a surface acoustic element is formed, and can 
hang often [ precision ] and efficientiy and a line can be formed. , . . .v,^ 

. [0046] According to invention of a claim 17, in the composition of a claim 14, in case the 
aforementioned piece of a surface acoustic element is positioned to the position ot the 
aforementioned substrate, it is attained by the manufacture method of tiie surface acoustic 
element which arranges an elastic body to tiie aforementioned substrate and arranges tiie 
aforementioned piece of a surface acoustic element on tiie aforementioned elastic body. 
[0047] According to tiie composition of tiiis claim 17, while the piece of a surface acoustic 
element is held at an elastic body it is positioned by the position on a substrate, and hangs 
between the piece of a surface acoustic element, and a substrate, and a line is arranged. 1 He. 
piece of a surface acoustic element is held from tiie bottom, since it hangs in tiie state where it 
was fixed and a hne is formed, it can hang often [ precision ] and efficientiy and a hne can be 
formed. Moreover, an elastic body can be used as an attachment component. 
[0048] According to invention of a claim 18, in the composition of a claim 14, m case me 
aforementioned piece of a surface acoustic element is positioned to the position oi tiie 
aforementioned substi-ate, adhesives are applied to tiie aforementioned substrate and it is 
attained by the manufacture metiiod of tiie surface acoustic element which arranges tiie 
aforementioned piece of a surface acoustic element on the aforementioned adhesives 
[0049] According to tiie composition of this claim 18, tiie piece of a surface acoustic element is 
held fi-om tiie bottom by adhesives, it is positioned in tiie state where it was fixed by de- 
position on a substi-ate, and hangs between the piece of a surface acoustic element and a 
substrate, and a line is arranged. Since it hangs where the piece of a surface acoustic element 
is held and fixed, and a Une is formed, it can hang often [ precision ] and efficientiy and a line 



1 



can be formed. Moreover, adhesives can be used as an attachment component. 
[0050] According to invention of a claim 19, in the composition of a claim 14, the 
aforementioned adhesives are. attained by irradiating ultraviolet rays by the manufacture 
method of the aforementioned surface acoustic element and the exfohating surface acoustic 

[005lf According to the composition of this claim 19, since adhesives will exfoliate with the 
piece of a surface acoustic element if ultraviolet rays are irradiated, while preventing 
generating of the stress of the piece of a surface acoustic element by pasting up with a 
substrate, adhesives can be used as an attachment component. 

[Embodiments of the Invention] Hereafter, the form of suitable operation of this invention is 
explained based on a drawing. . , . , , e 

[0053] It is the outiine perspective diagram showing the form of desirable operation ot the 
surface acoustic element of this invention, and a surface acoustic element 1000 is explained to 
drawing 1 with reference to drawing 1 . ^ r 

[0054] the surface acoustic element 1000 of drawing 1 - the piece 20 of a surface acoustic 
element, a substiate 30, and a lid 40 ■- it hangs and consists of hne 50 grade The substrate 30 
and the lid 40 are being fixed by glass weld or seam welding, and the piece 20 of a surtace 
acoustic element is arranged at a part for example, for the abbreviation center section of a 

[OoSrSiglal electirodes 31a, 31b, 31c, and 31d and the grand electrodes 32a and 32b are 
formed in the substrate 30. The grand electrodes 32a and 32b are formed in a part for the 
abbreviation center section to the longitudinal direction (the direction of arrow X) ot a 
substrate 30, respectively and signal electrodes 31a, 31b, 31c, and 31d are formed near the 
angle of a substirate 30, respectively. The grand lines 61 and 62 are being fixed to tiie grand 
electi-odes 32a and 32b, respectively, and signal lines 51. 52, 53, and 54 are being fixed to 
signal electrodes 31a, 31b, 31c, and 31d, respectively. In the form of this operation, each grand 
line and each signal line hang, and it is also a line. 

[0056] The plan of the piece 20 of a surface acoustic element is shown m drawing 2 , and ttie 
piece 20 of a surface acoustic element is explained to it with reference to drawing 2 
[0057] The piece 20 of a surface acoustic element of drawing 2 consists of 1st iJ-'if'-. 
IDT22 reflectors 23 and 23, and piezo-electiric substrate 24 grade. The piezo electric substrate 
24 is a quartz plate, and 1st IDT21, 2nd IDT22, and the reflector 23 are formed by photo 
lithography technology etc. on the piezo electric substrate 24. 1st IDT21 consists of comb type 
electrodes 21a and 21b which consist of two or more electrode fingers, and the conib type 
electrodes 21a and 21b are formed in the predetermined piteh. The end-connection children 
21c and 21d are formed in tiie comb type electrodes 21a and 21b, and signal lines 51 and 52 
are being fixed to these end-connection children 21c and 21d, respectively 1st IDT21 will 
generate a surface acoustic wave (Surface Acoustic Wave) toward the direction of arrow X ot 
the piezo electric substiate 24 by piezoelectricity effect, if an electrical signal is supplied firom 

signal lines 51 and 52. , ■ j- ^ 

[0058] 2nd IDT22 consists of comb type electirodes 22a and 22b which consist of two or more 
electrode fingers, and the comb type electrodes 22a and 22b are formed in the predetermined 
pitch The end-connection children 22c and 22d are formed in the comb type electrodes 22a 
and 22b and signal lines 53 and 54 are being fixed to these end-connection children 22c and 
22d, respectively 2nd IDT22 outputs by making the excited surface acoustic wave into an 

[0059] Reflectors 23 and 23 are formed so tiiat 1st IDT21 and 2nd IDT22 may be inserted, and 
they have shut up the surface acoustic wave outputted firom lstIDT21 in a reflector 23 and Z6. 
The grand sections 25 and 25 are formed in a part for the abbreviation center section of the 
longitudinal direction (the direction of arrow X) of the piezo electric substrate 24. The grand 
lines 61 and 62 are connected to these grand sections 25 and 25. 

[0060] With reference to drawing 2 , the example of the piece 20 of a surface acoustic element 
of operation is explained. If voltage is supplied from the signal hnes 51 and 52 of drawing 2 to 
1st IDT21 a surface acoustic wave will occur from 1st IDT21, and this surface acoustic wave 



will be spread in the direction of arrow X. With 1st IDT21, 2nd IDT22 and electrode 
finger of reflectors 23 and 23, multi-stage reflection is carried out and this surface acoustic 
wave resonates. And this surface acoustic wave that resonated is outputted from 2nd ID 12^, 
and is outputted through signal lines 53 and 54. ,«r>r. ■ i, tv, 

[0061] Drawing 3 shows the cross section of a surface acoustic element 1000, is hung with 
reference to drawing 1 or drawing 3 , and explains a line 50 in detail. 

[0062] Drnwing 1 hangs, and the line 50 consists of metal thin hnes, such as aluminum wire, 
and supports the piece 20 of a surface acoustic element. By hanging and usmg aluminum wire 
as a line 50, while the maintenance state of the piece 20 of a surface acoustic element is 
stabilized, it can hang and the length of a line 50 can be lengthened^ It ^angs and ije hne 50 
consists of four signal hnes 51, 52, 53, and 54 and two grand hnes 61 and 62. The end ^ction 
of signal hnes 51, 52, 53, and 54 is connected to each end -connection chUdren 21c, ^Id, ZAc, 
and 22d of IDT 21 and 22, respectively, and the other end is connected with signal electrodes 
31a 31b 31c and 32d. The end section is connected to the grand sections 25 and /b, 
respectively, and, as for the grand lines 61 and 62, tiie other end is connected to the grand 

electrodes 32a and 32b. ^i^^^r,+ 
[0063] It hangs, and the line 50 is formed so that the piece 20 of a surface acoustic element 
may float and support to a substi-ate 30. Thereby, when heat is applied to a surface acoustic 
element 1000, generating of tiie stiess by the difference in the coefficient of hnear expansion 
of tiie piece 20 of a surface acoustic element and a substirate 30 can be prevented. Therefore, it 
is lost that the frequency characteristics, such as centBr frequency of the piece 20 ot a surtace 

acoustic element, shift, and stable operation can be performed. , , ^ ^.^ 

[0064] Moreover, since it becomes unnecessary to use adhesives in case a substiate supports 
the piece 20 of a surface acoustic element liie before, the stress generated between adhesives 
and the piece 20 of a surface acoustic element can be ehminated, and operation of tiie piece 20 
of a surface acoustic element can be stabilized. Simultaneously, if heat is applied to adhesives, 
gas will occur, this gas corrodes each IDT 21 and 22 and reflector 23 of the piece 20 of a 
iurface acoustic element, or it is lost tiiat degradation or change of the frequency 
characteristic by adhering to tiie front face of tiie piece 20 of a surface acoustic element arises^ 
[0065] Here, the cross section showing the cross section of the periphery grade of a fig^ial line 
51 to drawing 4 , and showing the grand line 61 in drawing 5 is shown, respectively, and the 
configuration of a signal line 51 and tiie grand line 61 is explained in detail with reference to 
drawing 4 and drawing 5 . In addition, the signal line 51 has tiie ahnost same configuration as 
signal hnes 52, 53, and 54, and tiie grand line 61 has the almost same configuration as tiie 

to066] Th^eTignal line 51 of drawing^ is formed in the shape of a loop, it is supporting the 
piece 20 of a surface acoustic element, and it is formed so that the peak 51a may not contact a 
lid 40 On tiie other hand, tiie grand line 61 of draadnSLS is formed in the shape of a loop it is 
supporting the piece 20 of a surface acoustic element, and it is formed so that the peak 61a 
may contact a hd 40. That is. as drawing 3 shows, it is formed so tiiat peak 61a of tiie grand 
Ime 61 may become higher tiian peak 51a of a signal hne 51, and a signal hne 51 hangs and is 
lowest formed among hnes 50. This is based on the foUowing reasons. 

[0067] In drawing 3 , since the piece 20 of a surface acoustic element is hung and supported 
when a surface acoustic element 1000 vibrates to the direction of arrow Y, or an arrow Z 
direction, the piece 20 of a surface acoustic element also vibrates to the direction of arrow Y or 
an arrow Z direction. At this time, if tiie direction of tiie grand hne 61 is formed more highly 
tiian a signal line 51, only the grand line 61 will contact a hd 40 and a signal line 51 will not 
contact a hd 40. Therefore, problems, such as short-circuit by a signal Ime 51 contacting a lid 
40 can be avoided, and stable operation can be performed. Moreover, while being able to 
strengthen tiie support state of the piece 20 of a surface acoustic element with contacting the 
lid 40 whose grand line 61 is a gland and being able to suppress vibration by it to tiie 
minimum, change of the fi-equency characteristic of the piece 20 of a surface acoustic element 
can be made into the minimum. 

[0068] The plan and drawing 7 which show the gestalt of operation of the 2nd ot the surtace 
acoustic element of tiiis invention are drawing showing tiie side configuration of tiie grand 



line in rlr^wine 6 , and gestalt drawing 6 of the 2nd operation is explained in detail about a 
surface acoustic element 70 with reference to drawing 6 . In addition, in the gestalt of the 
following operations, about the same .composition as the surface acoustic element 1000 ot 
drawing 1 , the same sign is attached and the explanation is omitted. ^ ^ ^ . 
[0069] The point that the surface acoustic element 70 of diaadag^ differs from the surface 
acoustic element 1000 of drawing 1 is the connection structure of a grand line, ihe grand 
section 80 is formed in a part for the abbreviation center section of the longitudmal direction 
(the direction of arrow X) of the piezo-electric substrate 24 in the surface acoustic element 70 
of ikaadng_£ This grand section 80 is between 1st IDT21 and 2nd IDT22, and is formed m 
the shape of an abbreviation rectangle toward the direction of arrow Y. The end section is 
connected to end side 80a of the grand section 80, and, as for the grand Ime 81, the otiier end 
is connected to grand electiode 32b. On the other hand, the end section is connected to other 
end side 80b of the grand section 80, and, as for the grand hne 82, the otiier end is connected 
to grand electiode 32a. That is, as are shown in drawipgQ , and the grand hnes 81 and 82 are 
mutually close and are shown in drawing 7 , the grand lines 81 and 82 are formed so that it 
may cross seen from the direction of X. 

[0070] Thereby the grand lines 81 and 82 can do a shielding effect so, and degradation ot the 
frequency characteristic by ****** can be prevented. Specifically, arra^iging the grand lines 
81 and 82 between 1st IDT21 and 2nd IDT22, it can prevent that ****** which spreads space 
is teansmitted, degradation of the frequency characteristic by ****** can be protected from 
1st IDT21 and stable operation can be performed. That is, by two grand lines 81 and 82 bemg 
formed between lstIDT21 and 2nd IDT22, and in addition tiie grand section 80 being formed, 
a shielding effect can be heightened more and degradation of the frequency characteristic by 
****** can be prevented. In addition, it is desirable to hang end side 80a of the grand section 
80 grand electirode 32a, and otiier end side 80b of the grand section 80 and grand electrode 
32b and to connect by the line. Thereby, a shielding effect can be heightened further. 
[0071] Furthermore, in drawing 6 , the four grand sections 83 are formed near tiie angle on 
the piezo-electiic substeate 24, and four grand electiodes 35 are formed also on the substirate 
30 This grand section 83 and the grand electirode 35 are connected by the grand line 84. 
Thereby the piece 20 of a surface acoustic element will be stabiUzed more, wiU be supported, 
and has'the frequency characteristic stabiUzed more. In addition, if what is necessary is just 
to support the piece 20 of a surface acoustic element, the grand electiode 35 is good by the 
isolated pattern. What is necessary is just to let the grand electiode 35 be a grounding pattern 
like the grand electiodes 32a and 32b according to the stiucture which is not lUustiated, il 
tliGr© is 1166 d 

[0072] It is the cross section showing the form of operation of the 3rd of the surface acoustic 
element of this invention, and a surface acoustic element 90 is explained to form drawing g ot 
the 3rd operation with reference to drawing 8 . In addition, in the form of the following 
operations, about the same composition as the surface acoustic element 1000 ot drawing 1 , 
the same sign is attached and the explanation is omitted. „ , r ^r, t „^ 

[0073] The point that the surface acoustic element 90 of drawing 8 differs from the surface 
acoustic element 1000 of diassdngJ. is a point that the bolster member which ^s ^n attachment 
component is arranged between the piece 20 of a surface acoustic element, and the substeate 
30 drawing 8 -- setting -■ a bolster -- it consists of for example, silicon system adhesives an 
elastic body ete., and a member 91 uses a micro syringe ete for a substeate 30 and it is 
applied and solidified and it is being fixed a bolster - every [ in / the piece 20 of a surface 
acoustic element / a member 91 is an abbreviation center position to the direction of arrow Y 
of a substeate 30. and ] - it is desirable to be arranged at the field bottom in which IDT 21 and 
22 and the electeode finger of a reflector 23 are not formed this - a bolster - it is tor 
preventing tiiat the frequency characteristic changes with members 91 moreover, it does not 
move especially in tiie substeate 30 direction so tiiat it may not move m the arrow XYZ 
direction of drawing 1 - as -■ a bolster -- the member 91 holds the piece 20 of a surface 
acoustic element in the fixed position , v ,j ^.i, • „ 

[0074] thereby - a bolster - it can hang with a member 91, a line 51 can always hold the piece 
20 of a surface acoustic element in a fixed position, and change of the frequency characteristic 




p. 




by the shock, vibration, etc. can be prevented moreover, a bolster -- by arranging a member 91, 
since it hangs even if it receives a shock and vibration, and the shake width of face of a hne 5 1 
becomes very smaU, it can hang.and th^ neck piece of a line 51 o^^^Wation can ^^^^J^^^^ 
[0075] It is the cross section showing the gestalt of operation of the 4th of the surface acoustic 
element of this invention, and a surface acoustic element 100 is explained to gestalt dxaaoflg^ 
of the 4th operation with reference to diassdag-S • In addition, in the gestalt of the following 
operations, about the same composition as the surface acoustic element 1000 of £kamng_l , 
the same sign is attached and the explanation is omitted ,TnTi9i 9r,HTnT122 

[0076] In Hr«wing9 , the piece 120 of a surface acoustic element has 1^^10X121 2nd ID 1^ 
3rd IDT123 reflectors 124 and 124. and the piezo-electric substrate 126 grade. 1st lU i IZl is 
formed in the center of a simultaneously on the piezo-electric substrate 126, the both sides are 
attained to 2nd IDT122, and 3rd IDT123 is formed, respectively. Reflectors 124 and 1Z4 are 
formed so that it may reach 2nd IDT122 again and 3rd IDT123 may be inserted. 
[0077] It vomits 1st IDT121, it consists of mold electrodes 121a and 121b, and comb type 
electrode 121a is connected to signal-electrode 131a through the signal line 151. Comb type 
electrode 121b is connected to the grand electrodes 132b and 132c through the grand lines 161 

fa)78f tt voTite 2nd' IDT122, and it consists of mold electrodes 122a and I22b vomits 3rd 
IDT123 and consists of mold electrodes 123a and 123b. It comb type electrode 122b So ves 
and it connects electrically and mold electrode 123b is connected to ^^^^^f ^^^^^ 

through the signal Une 152, respectively Moreover, it comb type electrode 122a Solves, and 
mold electrode 123a is connected to the grand electrodes 132a and 132d through the grand 
hnes 163 and' 164, respectively ri^moi a o^a ^T\T■|99 

[0079] Here, the grand lines 162 and 164 have passed between 1st ^^121 and 2nd IDT 122, 
and the grand linfs 161 and 163 have passed between 1st IDT121 and 3rd IDT123. It has tiie 
shielding effect from which these grand lines 161, 162, 163, and 164 protect by this that 
****** gjreads to 1st IDT121 to 2nd IDT122, and 3rd IDT123, respectively^ A shielding effect 
can be heightened by the grand line 161, the grand line 163 and the grand line 162, and the 
grand line 164 crossing, respectively, and furthermore, forming them. 

[0080] Therefore, degradation of the frequency characteristic by ete^ can be PJ^evented 

and it can stabiUze and operate. Moreover, since tiie grand field for preventing on me 

piezo-electi-ic substi-ate 126 is lost, while reaUzing the miniaturization of the piece 120 ot a 
surface acoustic element, it becomes easy to manufacture by simplification of a grand pattern, 
and a pattern design can be performed easily. ^ ■, *u r.^, 

[0081] Furthermore, in drawing 9 , tiie four grand sections 125 are formed near the angle on 
the piezo-electi-ic substiate 126, and four grand electiodes 135 are formed also on tiie 
substiate 130. This grand section 125 and the grand electi-ode 135 are connected by the grand 
line 165, respectively. Thereby tiie piece 120 of a surface acoustic element will be stabilized 
more will be held, and has the frequency characteristic stabiUzed more. In addition, £ what is 
necessary is just to support the piece 20 of a surface acoustic element, ^^e^grand electrode 135 
is good by the isolated pattern. What is necessary is just to let the grand electiode 135 be a 
grounding pattern according to the stiucture which is not illustiated like tiie grand electiodes 
132a, 132b, 132c, and 132d, if there is need. ^- i * 

[0082] The flow chart view showing the manufactiire method of the surface acoustic element 
of this invention is shown in form drawing 10 of tiie 5th operation, and the manufacture 
metiiod of a surface acoustic element is explained to it in detail with reference to drawing 10 . 
In addition, it takes into consideration that the manufacture metiiod of the surface acoustic 
element described below mainly manufactiires tiie surface acoustic element 1000 ot drawing 

i)083] In drawing 10 , the piece 20 of a surface acoustic element and the substrate 30 are 
produced beforehand first (Si, 82). Specifically, in case the piece 20 of a surface acoustic 
element is produced, on the piezo electiic substrate 24, tiie electiode finger which consists of 
aluminum ete. is formed by the predetermined pattern of photo lithography technology etc., 
and each IDT 21 and 22 and reflector 23, and the grand sections 25 and 25 are formed. Un tne 
other hand as for the substi-ate 30, signal electiodes 31a. 31b, 31c, and 3 Id and tiie grand 



electrodes 32a and 32b are produced by the position by sputtering etc. ■ ■ f 

[0084] Next the piece 20 of a surface acoustic element is held, and it lays in the position ot a 
substrate 30 (S3). As specificaUy shown in drawing 11 , a supporter 300 holds the piece 20 
bottom of a surface acoustic element, and positions to the position of a substrate dO. ine slit 
section 301 is formed in this supporter 300 so that it may not become the hindrance ot the 
work which hangs between the piezo- electric substrate 20 and a substrate 30, and connects a 
line 50 Moreover, a supporter 400 holds on both sides of the side of the piece 20 of a surface 
acoustic element, and you may make it position to the position of a substrate 30, as shown m 

[OoSfThen while the piece 20 of a surface acoustic element had been supported by a 
supporter 300 or 400, by the aluminum wire bonder etc., it hangs, a line 50 stretches betvs.een 
the piece 20 of a surface acoustic element, and a substrate 30, and it is passed CM). It is 
formed by carrying out adjustment etc. so that an arch higher, the lines at this time 61 and bA 
for example, grand lines, than signal lines 51, 52, 53, and 54 may be drawn. Moreover, since it 
hangs and the line 50 is formed while the piece 20 of a surface acoustic element had been held 
and fixed to a supporter 300 or 400, when the piece 20 of a surface acoustic element moves, a 
position gap is lost and a surface acoustic element 1000 can be manufactured with a suflicient 

FoOSgTas shown in drawing 11 and drawms 12., when using a supporter 300, the side or the 
upper surface of the piece 20 of a surface acoustic element is held by the maintenance means 
which is not illustrated. On the other hand, a supporter 400 supports the undersurface while 
holding the side of the piece 20 of a surface acoustic element. Therefore, it can be made easy to. 
work to the field in which each IDT of the piece 20 of a surface acoustic element etc. is formed, 
even if it uses any of a supporter 300 or a supporter 400. . , . ^ j 

[0087] Finally, as shown in drawing ^3 , the Ud 40 currently beforehand formed on the 
substrate 30 is put, and it is closed (S5). Specifically, as shown in drawing 13 (A) the lid 40 
which consists of a metal is carried on the substrate 30 formed in box-like, and there is the 
so-called method of carrying out seam welding closure which welds a substrate 30 and a lid 40. 
Moreover, as shown in drawing 13 (B). there is the so-called method of carrymg out 
low-melting-glass closure which applies and closes a low melting glass between a lid 40 and a 
substrate 30. In addition, in the case of drawing 13 (A), between the piece 20 of a surface 
acoustic element, and the substrate 30 formed in box-like, although the form of the 6th 
operation explains, the attachment component which is mentioned later and whicb is not 
illustrated is arranged. . on o 

[0088] Since it becomes unnecessary to apply adhesives by this m case the Piece ot a 
surface acoustic element is held at a substrate 30, in a manufacturing process, an adhesives 
appHcation process and an adhesive setting process become unnecessary, and a surlace 
acoustic element 10 can be manufactured efficiently. Moreover, since generatmg ot the 
defective by the excess and deficiency of adhesives is lost, the yield can be stopped. 
Furthermore, by the gas which occurs by applying heat to adhesives, change of tlie frequency 
characteristic of the piece 20 of a surface acoustic element can be prevented, and the surtace 
acoustic element 1000 which performs stable operation can be offered. - 
[0089] It is drawing showing the gestalt of implementation of the 2nd of the manutactinre 
method of the surface acoustic element of this invention, and the manufacture method ot a 
surface acoustic element is explained to gestalt drawing H and drawing 15 ot the btn 
operation in detail with reference to drawing 14 and drawipg 15 • , * j 

[0090] In drawing 14 , after producing the piece 20 of a surface acoustic element, and a 
substrate 30 first (Sll, S12), as shown in drawing J.5 (A), an elastic body 500 is arranged and 
fixed on a substirate 30 (S13). As for this elastic body 500, a resin, rubber, etc. are fried. 
[0091] And the piece 20 of a surface acoustic element is laid on this elastic body &0U ^bi4;. as 
shown in drawing 15 (B) after that, it hangs between the piece 20 of a surface acoustic 
element, and a substirate 30, and a line 50 stretehes and is passed. If there is need, the piece 
20 bottom of a surface acoustic element will be held using the supporter 300 shown in di-awmg 
11 it will hang between the pieze-electeic substirate 24 and a substirate 30, and a line 50 will 
be connected (S15). Here, by friction, since the piece 20 of a surface acoustic element is laid in 



the elastic body 500, when the piece 20 of a surface acoustic element moves, the position gap 
of it can be lost, it can be hung certainly, and can form a line 50. furthermore, the bolster 
which shows this elastic body 500 to diasdng^ as it is -■ since it can be used as a member 91 ;• 
separately ■ a bolster ■ it is not necessary to form a member 91 and a surface acoustic 
element 10 can be manufactured efficiently j foic\ 

[0092] Then, as shown in drawing 13 , on a substrate 30, a Ud 40 is put and it is closed (S16), 
and a surface acoustic element 1000 is completed. 

[0093] gestalt drawing 16 and drawing 17 of the 7th operation - being alike -- drawing 
showini the gestalt of implementation of tlie 3rd of the manufacture method of the surface 
acoustic element of this invention is shown, and the manufacture metiiod of a surface acoustic 
element is explained in detail with reference to dr?^wing :i6 and drawing 17 
[0094] In drawing 16 , the piece 20 of a surface acoustic element and a substrate are 
produced beforehand (S21, S22), and the double sided adhesion (adhesion) sheet 600 which is 
adhesives is applied to the position on this substrate 30 (S23). Although it is fundamentaUy 
[ as the adhesives (adhesion material) applied to the sheet used for the dicmg ot a 
semiconductor ] the same on this double-sided adhesion (adhesion) sheet 600, adhesives 
(adhesion material) are applied to the front reverse side of a sheet base material. 
[0095] Pressurization installation of the piece 20 of a surface acoustic element is carried out 
on the double-sided adhesion (adhesion) sheet 600 (S24). Thereby, it will be fixed by the piece 
20 of a surface acoustic element, and the substrate 30. ■ . . „ u 

[0096] And as shown in rlr^^wing 17 (A) and (B). using an aluminum wire bonder, it hangs 
between the piece 20 of a surface acoustic element, and a substrate 30, and a line 50 stretches 
and is passed (S26). Here, since it is fixed with the double-sided adhesion (adhesion) sheet 600, 
when the piece 20 of a surface acoustic element moves, the position gap of the piece /U ot a 
surface acoustic element can be lost, it can be hung certainly, and can form a hne 5a 
furthermore; the bolster which shows this double-sided adhesion (adhesion) sheet 600 to 
drawing 8 as it is " since it can be used as a member 91 - separately " a bolster - it is not 
necessary to form a member 91 and a surface acoustic element 1000 can be manufactured 

[0097]°Then, as shown in drawing 17 (C), optimum dose irradiation of the ultraviolet rays is 
carried out at the double-sided adhesion (adhesion) sheet 600, and the fixing state of the 
double-sided adhesion (adhesion) sheet 600 and the piece 20 of a surface acoustic element is 
canceled (S27). Next, as shown in drawing 13 , on a substrate 30, a lid 40 is put and it is closed 
(S28) and a surface acoustic element 1000 is completed. In addition, there is no possibility ot 
the double-sided adhesion (adhesion) sheet 600 exfoUating from a substrate 30, and degrading 
the property of a surface acoustic element after closure by existence of carrymg out optimum 
dose irradiation of the ultraviolet rays and a sheet base material since the fixing state ot tne 
double-sided adhesion (adhesion) sheet 600 to a substrate 30 is maintained. . , . 

[0098] According to the gestalt of each above-mentioned implementation, even when neat, 
deformation, ete. are added to a surface acoustic element 1000 the piece 20 of a surface 
acoustic element hanging, and being held by the hne 50, i.e.. by not holding the piece 20 of a 
surface acoustic element at a substrate 30, the frequency characteristic cannot change but can 
perform stable operation. The above-mentioned matter is concretely explained with reference 

to drawing 18 or drawing 22 . ■ ^- ^ 

[0099] Drawing 18 is the graphical representation showing the frequency variation ot a 
surface acoustic element before and after carrying out the seam weldmg of the hd 40 to a 
substrate 30. In the conventional surface acoustic element of drawing 18 (A), the average ol 
frequency variation deltaFr for every surface acoustic element is 36.2 (ppm), and dispersion 
Sigma is 16.5 (ppm). On the other hand, the average of frequency variation deltaFr for every 
surface acoustic element is 0.2 (ppm). and, as for the surface acoustic element ot this 
invention of drawing 18 (B), dispersion sigma is suppressed by 4.7 (ppm). Iheretore as 
drawing 18 shows, the frequency variation by deformation by welding or heat is stopped to 
the minimum, and the dispersion sigma of frequency variation is known by that the surtace 
acoustic element of this invention^is few. , 4. ■ ^v,^ 

[0100] When a surface acoustic element uses crystal material by the resonator, in tne 



resonance frequency, generally depending on temperature the graph draws ^ convex parabola. 
Then temperature thetamax which measures resonance frequency among -30 degrees U bu 
degrees C and is equivalent t«. the peak of the parabola for every temperature It plots, in 
dSwingOS , it is thetamax for every surface acoustic element. It is the shown graphical 
representation. In addition, in drawing , the surface acoustic element is designed so that it 
may become thetamax =29 degree C. , ^ ■ ^i, ^ t^i,^ 

[0101] Setting to Ammng^ (A), the conventional surface acoustic element ^^^^^^^^ 
surface acoustic element of this invention is thetamax to an average being 27.03 degrees U 
and dispersion sigma being 1.16 degrees C. An average is 30.36 degrees C and dispersion 
Sigma is 0.55 degrees C. Thereby the surface acoustic element of this if vention is thetamax 
designed for every surface acoustic element. Dispersion sigma is known by that it is few while 

[Olol^DoiSi^S'is the graphical representation showing the variation of the resonance 
frequency when the spalling test which repeats a -55 (5 minutes) to 125 degrees C (5 minuW 
cycle 500 times is performed, before examining, after examining. In dramng^CA), freq^^^^^ 
variation deltaFr has the conventional surface acoustic element m the range ^X) f m) ^^^^^^ 
(ppm), and the dispersion sigma of frequency variation deltaFr is set to 0.9 (ppm) 1.9 CppmX 
On the other hand, in dxamng^ (B), as for the surface acoustic element of this mvention 
frequencTvariation delt^r is set to 1.2 (ppm)-7.3 (ppm). and the dispersion sigma of 
frequency variation deltaFr is set to 0.9 (ppm)-1.9 (ppm). Therefore as diaaong^ shows^ 
ch^ge of tiie frequency characteristic by heat is suppressed to the minimum, and the 
dispersion sigma of frequency variation deltaFr is known by that tiie surface acoustic element 

10 of this invention is few. ■ • ^i. i, - 

[0103] When a predetermined time reflow of drawing 21 is carried out, it is the graphical 
representation showing frequency variation deltaFr of tiie resonance frequency front of a 
reflow. and tiie resonance frequency after a reflow. In drasdn^ ^n'«r"Trolnmra"d 
variation deltaFr the conventional surface acoustic element ■ It is 0.6 (PPm)-0^0 ^PP^^^' ^nd 
the dispersion sigma of frequency variation deltaFr has become 1.4 (ppm)^2.1 (PP^>^ °° ^he 
otiier hand - drawing 21 -- in </A (B)>, frequency variatix)n deltaFr is set tx) -O fPP"^ 
(ppm) by the surface acoustic element of this invention, and the disper sion sigma frequency 
variation deltaFr has become 0.4 (ppm)-0.7 (ppm) Therefore, as drawing 21 shows, change of 
tiie frequency characteristic by heat is suppressed tx> tiie minimum, and t^^^/V'^vfi.v.S 
of frequency variation deltaFr is known by tiiat tiie surface acoustic element of tins invention 

[ololi Dramn^ is the graphical representation showing change of the ^J^^^TlZrl^Tof 
at the time of leaving it at an elevated temperature. In draWiPg 22 (A), tiie averages ot 
frequency variation deltaFr of tiie conventional surface acoustic element are 4.4 Cppm -5.3 
(ppm), and tiie dispersion sigma of frequency variation deltaFr has become 21 ^PP™^ 
(ppm). On tiie other hand, in drawing 22 (B), the average of frequency variation deltaFr is set 
to 3 3 (ppm)-4.5 (ppm) by tiie surface acoustic element of tiiis ifvention and the diversion 
Sgma Kquency variation deltaFr has become 0.7 (ppm)-0.9 (ppm). Therefore, as dmwmj 
22 shows change of the frequency characteristic by heat is suppressed to tiie minimum, and 
Se dLTersfon sign.a of frequency variation deltaFr is known by tiiat tiie surface acoustic 
element of this invention is few. 

[0105] Drawing 18 or drawingJ2 shows tiiat change of tiie frequency characteristic according 
[ the surface acoustic element of this invention ] to deformation or heat is suppressed to tiie 

tolOe? this invention is not hmited to tiie gestalt of tiie above-mentioned implementation, but 
can make change various in tiie range which does not deviate from a claim 
[0107] Altiiough only one is connected to one grand electrode and the grand section, you may 
make it form two or more grand lines to one grand electrode and tiie grand section in tiie 
gestalt of each operation ofdrawinglor drawing 9 • Thereby, tiie eartiiquake resistance and 
shock resistance of the piece of a surface acoustic element can be raised. 

[0108] Moreover, although tiie grand lines 61 and 62 are formed in a part for tiie abbreviation 
center section of the piezo-elecfa:ic substrate 24. you may make it have two or more grand 



4' 



■■■uh 



lines which form a grand line in the four corners of the piezo^electnc substrate 24 mjje 
gestalt of operation of the 1st of drawing 1 and drawing 2 , as shown m <tos|fi .Thereby, 
the support balance of the piece, 20 of a. surface acoustic element can be raised. Furthermore 
although a signal is inputted from 1st IDT21 and the output terminal is connected to 2nd 
IDT22. a signal is inputted from 2nd IDT22 and you may make it output a signal from 1st 

[?1?9] Moreover, in drawing 7 , although the grand Unes 81 and 82 are formed i^. the height 
which does not contact a lid 40, even if it contacts the grand hnes 81 and 82 on a hd 40 and a 
surface acoustic element 70 vibrates, it can operate with the stable frequency characteristic^ 
[0110] furthermore, drawin g 8 - setting - a bolster - a member 91 ■■ the fo'^, ^^^^.^^^^^^ 
piezo electric substrate 24 of the piece 20 of a surface acoustic element m which the electrode 
pattern of IDT is not formed, for example although mostly arranged in the center section - tor 
example, you may make it arrange four 

[Effect of the Invention] Since according to invention of a claim 1 stress is not added from a 
substrate to the piece of a surface acoustic element when the force and heat ^re^PPl^^^ to a 
surface acoustic element, the frequency characteristics, such as a piece of a surface acoustic 
element, for example, center frequency, and a passage frequency band cannot change^but can 
perform stable operation. Moreover, since the piece of a surface acoustic element.hangs and is 
hung by the line even if it is a time of vibration being added to a surface f^^^flf^^^^^'^l 
influence of tiie vibration can be suppressed to tiie minimum, and the stable frequency 
characteristic can be obtained. /. i ^„ 

[0112] While according to invention of a claim 2 hanging, and the intensity of a line improving 
and stabilizing the maintenance state of the piece of a surface acoustic element, it can hang 
and the length of a line can be lengthened. ^ Mdrr, -^i 

[0113] A surface acoustic element can be operated without accordmg to invention of a claim 6 
it becoming unnecessary to establish separately the means for a signal transmitting and 
receiving between a substrate and the piece of a surface acoustic element, and carrying out 

excessive wirins r i^ ' f 

[0114] According to invention of a claim 4, while the maintenance state of the piece ot a 
surface acoustic element is strengtiiened, tiie separate excessive wirmg for glands can 

presuppose that it is unnecessary. i j;„„ ^ff^^t or^ 

[0115] According to invention of invention of a claim 5, a grand line can do a ^l^eldmg effect s^ 
by preventing tiie dfrect wave propagation outputted from each blind hkeelectirode. Therefore, 
a surface acoustic element can obtain tiie stable frequency characteristic by preventing direct 

[Oll^AccSdiirto invention of invention of a claim 6, the shielding effect of a grand line can 
be heightened and tiie frequency characteristic stabihzed more can be obtained. 
[0117] Although according to invention of invention of a claim 7 a surface acoustic element 
hangs when vibration or a shock is added, and a line contacts a lid, it is lost ^hat a signal hne 
short-circuits of a signal Une in order not to contact a hd, and tiie piece of a surface acoustic 
element can perform stable operation. „i^„^r,t Jq 

[0118] According to invention of invention of a claim 8, when a surface acoustic element is 
added for vibration or a shock, a grand line can be pressed down by the lid, vibration of the 
piece of a surface acoustic element can be suppressed to tiie minimum, change ol the 
frequency characteristic by vibration can be suppressed, and tiie piece of a surface acoustic 

element can perform stable operation. v „,v,iio 

[0119] Even if it is the case where a surface acoustic element gete vibration and a shock, while 
according to invention of a claim 9 or a claim 13 being able to make very small vibration of t^e 
piece of a surface acoustic element, hanging and preventing tiie neck piece of a line, it can 
abolish that the frequency characteristic changes. ^ ^ a oit4«« .rarv 

[0120] Workability can be improved, while according to invention of a claim 14 a position gap 
is lost and being able to manufacture a surface acoustic element witii a sufficient precision, 
when the piece of a surface acoustic element.moves. ^i. • „f „ 

[0121] Since according to invention of a claim 15 and a claim 16 it hangs where tiie piece of a 



surface acoustic element is held and fixed, and a line is formed, it can hang often [ precision ] 
and efficiently and a line can be formed. , ^i, „ 

m22] Since according to invention of a claim 17 or a claim 19 it hangs where the piece of a 
surface acoustic element is held and fixed, and a line is formed, it can hang often [ precision ] 
and efficiently and a line can be formed. 
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DESCRIPTION OF DRAWINGS 



[BriefDescription of title Drawings] 

[Drawing l1 The perspective diagram showing the gestalt of desirable operation (gestalt ot the 
1st operation) of the surface acoustic element of this invention. ,^ , ^ „^^„>, 

[Drawing 2l The plan showing the gestalt of desirable operation (gestalt of the 1st operation) 
of the surface acoustic element of this invention. ^i* f4.v,^io+ 

rPrawing 31 The cross section showing the gestalt of desirable operation (gestalt ot the 1st 
operation) of tibe surface acoustic element of this invention. 

fPrawing 41 The cross section showing the periphery grade of the signal line m tiie surtace 
acoustic element of this invention. . 
fDrawing 51 The cross section showing the periphery grade of the grand line in tiie surtace 
acoustic element of this invention. , „ , j. ^.-^ 

[Drawing 6l The plan showing the gestalt of operation of the 2nd of the surface acoustic 
element of this invention. , ^i. „^+oi+ 

[Drawing 7l The cross section showing the grand line periphery grade m the gestalt ot 
operation of the 2nd of the surface acoustic element of this invention ^ 
[Drawing 8l The cross section showing the gestalt of operation of the 3rd of tiie surface 
acoustic element of this invention. , - , <• 

[Drawing 91 The plan showing tiie gestalt of operation of the 4tii of the surface acoustic 

element of this invention. , r ^i. =..1, 

[Drawing lOl The flow chart view showing the gestalt (gestalt of tiie 5tii operation) ot 

desirable implementation of tiie manufacture metiiod of tiie surface acoustic element of tins 

[Drawing 111 The perspective diagram showing signs that the piece of a surface acoustic 
element in tiie manufactiire method of tiie surface acoustic element of tiiis invention is held. 
[Drawing 12l The perspective diagram showing signs tiiat tiie piece of a, surface acoustic 
element in tiie manufactiire method of the surface acoustic element of tiiis invention is held. 
[Drawing 13l The cross section showing signs tiiat the piece of a surface acoustic element in 
the manufactiire metiiod of the surface acoustic element of this invention is closed. 
[Drawing 14l The flow chart view showing the gestalt of implementation of the bth ot tne 
manufacture method of the surface acoustic element of this invention. 

[Drawing 15l The ** type view showing the situation of tiie manufacturmg process in the 
gestalt of implementation of tiie 6th of tiie manufactiire method of tiie surface acoustic 
element of this invention. f 
[Drawing I6l The flow chart view showing the gestalt of implementation of the 7th ot tiie 
manufacture method of the surface acoustic element of this invention. 

[Drawing 17l The ** type view showing the situation of the manufacturmg process m the 
gestalt of implementation of tiie 7tii of tiie manufactiire metiiod of tiie surface acoustic 
element of this invention. ■ ^- u e or,ri 

[Drawing 18l The graphical representation showing the frequency variation betore ana 
behind seam welding in the surface acoustic element of the former and this invention. 
[Drawing l9l The graphical representation showing the peak temperature in the temperature 
characteristic in the surface acoustic element of the former and this invention. 
[Drawing 201 The graphical representation showing the frequency variation beiore ana 
behind a spalling test in tiie surface acoustic element of the former and this invention. 
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lDramilg_2ll The graphical representation showing the frequency variation before and 
behind a reflow in the surface acoustic element of the former and this invention, 
rnrflwin ^ 221 The graphical representation showing the frequency variation before and 
behind elevated-temperature neglect in the surface acoustic element of the former and this 

rPra^ng 23l The cross section showing an example of the conventional surface acoustic 

ror^w^ng 241 The cross section showing an example of another conventional surface acoustic 

rnr^w^ng 251 The plan showing an example of another conventional surface acoustic element. 

[Description of Notations] 

1000, 70, 90,100 ... Surface acoustic element 

20 ... Piece of a surface acoustic element 

30 ... Substrate 

31 ... Signal electrode 

32 ... Grand electrode 
40 ... Lid 

50 ... It hangs and is a line. 

51, 52, 53, 54 ... Signal line 

61 62 ... Grand line 

91 ... a bolster ** a member 

500 ... Elastic body 

600 ... Adhesives 



[Translation done.] 
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i:> ]E«^:l:(cJ;t)ffiaa«2 4©^Epx^(6]tC[6]:i^o 
T#tt«SiS (Surface Ac o u s t i c W 
a V e) ^^^tfSo 

[0058] ^2IDT2 2 (imcomfem*-?)/^ 2> < 
tS®M2 2a, 2 2 bd^f5/ioT*3!9, <US«ffi2 

2 a, 2 2 bjiBf^cof s'f'-C?^^$^^T^'>?). <vm 

mm 2 2a, 22b ICH^igES8^2 2c, 2 2 d iim^ 



10 

$jh-TI.^T,_ y<omW^'i-2 2 c , 2 2 d {C{ift-§-iiS 5 
3^' 5 4;^s-|■>l■?■•i^@S^^^T^^?>o ^2IDT2 2« 

[0 0 5 9] ^lt§§2 3, 2 3H^1 I DT2 1 i:|g2 

I DT2 2^ii^tsii0\mf$.^KX\,'^X. ^1 I DT2 

1 *^t.tlJ;^i$ti5.#ti^®)S^SM^2 3, 2 3rt(c:M 

C>ll&4':*:$|5:5>(C(1^7^KlfP2 5, 2 5 ;iS?F^^$tuTl^ 
10 5„ -C0i/'7VK^2 5, 2 5{C<i^7VKill6 1, 6 
2dSSM$ttTl^T?)„ 

[ 0 0 6 0 J El 2 LT, 5W4«Sjgt»d=->T- 2 0© 

t!)ft^J(col/NTl5i?gi-5o HI 2 5 1 , 5 2^-?, 
^1 IDT 2 1 (C^LT^/iSft^&^tu-Si:, ^1 ID 
T2 l/5>t,Ptt^®iS;SS^^L, rW#tt^[Bi£(4^Pn 

x^isitceaH-So r ©»tt«ffiStfi^ 1 1 DT 2 1 , 

M 2 I D T 2 2 R-dKM^ 2 3,2 3 ©m^iltX-^^S 

i^2 I DT2 2*»blU;^Si^T, {f^«&5 3, 5 45r;^^ 

[ 0 0 6 1 ] HI 3 «#tt^S»»^^ 1 0 0 0 (^KftSm^r 
^LT*5i9, E117!»iEia3^#figLTffi(3i||5 Olcol,^ 

[ 0 0 6 2 ] EI 1 <?5ffi "9 ^ 5 0 ttfc i ;i(iT/W 5 iHl^cO 

^s»;a^b/^oTv^T, w&mm^mi-)^2o^^^ 
ffitpi^s 0(Dft$^*<-rs;ii^5-e^;5^ ftij 

^5 0(4fcix«4*Ofa-§-||5 1 , 5 2, 5 3, 5 4 
30 t 2*Cii/7>'K^6 1, 6 2/4^e>'^CoTl/^-5„ ■(f#i^ 
5 1, 5 2, 5 3, 5 4(?^-SSSB^4^i^m#I DT2 
1,22 (D^mMl- 21c, 21d, 22c, 22d{C 

iKSr^tl-TV^-C, teSgP<4fi-§-«1S 3 la, 3 1b, 3 
Ic, 3 2 d i:SiE§ixTV^5c ^7>Kll6 1, 6 2 

\t^fl^f\.-mi>i>^ify V KifB 2 5 , 2 5 J^SEi^^tlT 

V^T, teiffigP;iS^r7:^|,-^^g3 2 a, 3 2b»C^ig|$tu 

[0 0 6 3] ft«5il^5 0{4^tt«Si^3g^F-K-2 0;iS«« 
3 0 lc>* L.T)^d> LT^if -rs i 5 ^^:?^fife$i^T^^5o 
40 - J: t? , #tt«®&^^ 1 0 0 0 hfifz 

i: t li, 2 0 1 s^K 3 0 1 (ommmm 

T, w\tmm&mi-fi2 0(D'p.bmmm^<om&^m\i 

[0 0 6 4] tJe5t5© J: 5 

it2 OiJr^^ifl-Sl^fc, ««SiJ^ffi5i£.S;4S/j;<Vj^s/c 
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T21. 2 2RXj^ls^^2Z^U^Ck'0. Wi^mM1& 
2 0 <75^ffitcftt«i-S r t j: 5jaSJl?C#14w^fe 

[0065] ^:ix\ 04 m±m^B 5 1 (DmmmL<D 

tl^UXda^), 1114 i:i215 5:#RS,UTfB#i8S5 lRt)5^ 
iam^W5 2. 53, 5 4t(5lSIIl-<^?F^^^?r 

10 0 6 6] |ll4(^{s-§#5 

#tt^ffiiS*^>t2 OSrSftUTV^T. ^<Dm.^5 1 a 

5 KiHe 1 r±/^-y^^»^7^^^^^■C#^4«®iS 

fg-7->r2 0 2:54^ U-CV^T. ^:(?5TI,'^6 1 a *5^4 0 t 

J; 5 KiH 6 1 <?3ll-'ni. 6 i a *s{s-§-«S 5 1 (DmM. 

5 1 a J:^)«<^i5J:5f::Ji5fi)t$i^'Ci'^T, m^f^5 l 
(4ffi9ilS5 oro5*>St{g:<Ji^^^*i''CV^5, rtvttgt 

10 0 6 7] ill3tC*3V^T. #ti«EJS^^l 0 0 0*S 

BR^^->T- 2 0 (4ft btl.TSj^$^xXV>2)(0-e> 
®jS^^-Jt 2 0 t^fPY;^!^ t b< i4^enz:^|S]iJ:S») 

iS<JI^fi)c$J^T^^5t. >/7vm6 i(o;«^iis^4 0t 

SttU-c. {f-^iSIS ll4M4 0iS^teL-''<ei'\ =B&oT. 

X'tSo ir7:^Ki^6 ldSi/7VKXfo?)^4 0 

d^^te-f-?) :i t -e> ^ttSB^S^^^^T" 2 0 W^^#«ffiSr 
Sift tii<)Sr*/J-RSJ-«]x.-^ i: A^xt ^tti>iz.. 

2 0 roffl&«ci!#^tcD|E'^l;^r:S:/M5B^--r 
I 0 0 6 8 1 ^.2.ffiSM©M 

-r^SEls lll7rtll!6tJi*3»t5^7:/KI605ffl!lBJi?5t*Sr 
^-rUlXfo^, E6?:#R8LT#tt^®iS*^7 Olc-o 

X, mi 0#14«ffitSL*^- 1 0 0 0 t pl-W«^^COV^ 

xit. mcn^^i^l'X^(DW^mi^vBi-i>o 
1 0 0 6 9 1 me (DW^m^^mi- 7 0 dsia 1 

ffiiS^^l 0 0 0 i:S?i?>,'^(4, ^^7^^ Ki»(0^^6«it 

xfe-s. iii6w#tt«®K«^7 oiciov^T. 

2 4ro*^:^|fil (^PPX*|S]) roil&4'*la5^)-l-^'7VK 

^8 07:)m^^^X^^i>o r<Di/7VKa5 8 0(4, ^1 
I DT 2 1 i:l|2 I DT 2 2<omXhoXs ^PPY*|S] 



^'7VK«|8 2(4. -S{glH5/!"S^7>K«P8 Orote 

ss^M8 0b^cg!)^$i^xv^x. ■teffiSPi^^^^'Kmiia 

7>m81, 8 2(4avHC3£g^LX*3 9, Ia7^c^i- 
J;9^J:. ^'7:^Ki^8i, 8 2{4x:^iSiA^bi^2)i:?e:x. 

10 0 7 0] ciT.lcJ;'?, ify^vms 1, 8 2^s~>- 

2*Sfgl IDT21t|g2IDT2 2 rorplS^Ba* ^ Jx5> 
rtfCj:'?, mi IDT2 1 A-b^ra^^M-r-SKiSft 

*>, 2*<0^y VKit68 1 , 8 2;ismi I DT2 1 tm 

2 I DT 2 2(DWlcK:itf3tbXV^X, i)Q;tXi/7>' 

8 0^s^^tbtbXV^2>r tx-. i^-zw K^^^r ± e 

5. *PX.X, ^7^^Kla5 8 0ro-iffiffi!l8 0 a t^7VK 
m®32at^&, *jJ;0:i/7^F«B8 0(^)<fe^{il8 0 b 
t V KS® 3 2 b t ft 9 mx-mU-t^ ^ t * 

[ 0 0. 7 1 1 6. (C*3V^X, 4±<0-^ 

^t5fttC(44oOi/7>'Ka5 8 3 ^5jf^^$ixXV''X. 

3 0±{Ct> 4005^^7 V 3 SiSJI^^^tuXi/^^o 
ro^'yV-KSCS 3 ti/y^-KS^a 5(4^7>KIS8 
4(cj; 0^l^^ixXV^2>„ rtut-i"?, #tt«ffiiK*^ 
>^-2 0(4J;'?S^UXX»^^^?)ri:^^'it)> J:?)^S 

3 5(4l21*b/j:i/>«3tlCJ:t). j/7VKm^3 2a. 3 
[0 0 7 2] ^^(n^1^(Dmm 

7r:-t-®rBI21-C'fo?), m 8 Sr#Rg LXPttSSS^^" 9 0 

d! 1 coPttS®)S#i^ 1 0 0 0 t |l-roffifi5;le:o(,>X 

[00 7 31 la 8 (©#14*SiK*^ 9 0 ^50 1 W#t4S 
BJSfg-^l 0 0 0 ir^;'^?),^(4. #tt^BjS^-?->i- 2 0 
tm^3 0 t<Dmi^^^^UXh^^^^*''^S^^X 

y 3;x5^g^3t^jj^#t^{i^«|A>^;fi-pXV^X, S«3 Otc" 
•7^i?n->y >'v?^^fflv^xm*RU^@{k^i^'CllS$ 
tvXl/^2). tt:gl5*}-9 1 (4/ctx(4Stg3 0O^icPPY:^lS] 
Jc*i-r •5B&'f''ilHiZ:Sxfo "9 , d^-o#^4*BilS*^>i' 2 0 
li*5»^5#IDT2 1. 2 2X05S:ltll2 3 0«®Jt-5S 
so Jl^^$i^X^/^i^c^^M««7?Tfi'J^^:i^e^^1'*^i:*^*if*l- 
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[0 0 7 4] CtttCj;t). ^^U9 1 1 TitW 

[0 0 7 51 m4<Dmm(niKm 
TT-rmmmxh ms sr#fig lt swt^Bis*^ i o 

T. m 1 (^»14SB&*^^ 1 0 0 0 i |^-(7)«Afei-o^^ 

I 0 0 7 6 1 9 {C*5^,^T. pitt«ffiSE*^;t 1 2 0 
(4. ^1 IDT121, II2IDT122. M3IDT 
12 3. Slt^ 1 2 4. 1 2 4. ffiHSte 1 2 6 ^tr* 

uTi^-5„ i±msmi 2 6 ±<Dmi<p^iciim 1 idt 

1 2 Itm^^tlX^^X. ■?:WM{|iJ{cB2 I DT 1 2 2 
StJ5^3 I DT 1 2 3iiiih,^'ivm^$tlX\,^?,, ^tz 
^2 I DT 1 2 2RXjm3 I DT 1 2 S^mtJfiiOlCR 
*fSl 2 4. 1 2 4*s^^^$^^x^^So 

[0 0 7 7] mi I DTI 2 1«< USmffil 2 1a. 

12 1b ;5^^,/^oT^^T. < tafl;® 12 1a ttft-§-i^ 

1 5 liSriThLTft-^miSl 3 1 a (Cg^^$ixTl^-5. < 
LSmffil 2 1 bJ4i?'7:^K«Sl 6 1. 162^:^LX 
ifv V K«ffi 132b. 132c \Z.^i\.^t^m.^ivr: 

[0078]m2IDT122(4< 1 2 2 a. 

12 2 bd^t./^oTl-'T. 113 I DT 1 2 3 J4< US« 

Si 2 3 a. 1 2 3 b;5^fe>/j;oTl^5o < LSttS 1 2 

2 b i: < LSJ«ffi 12 3b l±m^e^nc^i^$^^T^^T. 
^ixm{t-i-« 15 2^^ Lxis^mm 13 1b tc^^ 

$ixTV^5, < LSa;«l 2 2 a ^r< LSSffil 

2 3 a(4i/7>'KiSl 6 3. 1 6 4 Sr^ LT^7 V 
ffil3 2a. 1 3 2 dti^^x^-ixSic^iTTl^S, 
[00791 r^T. MlIDT121irB2IDTl 
2 2C0ra»-«^7>'Ki|Sl 6 2. 1 6 4/iSiii®LT*5 

fSl I DT 1 2 1 t^3 I DT 1 2 3(Dm\ati^7 
i^K^iei. 1 6 3^SaiiiLTV^?>o ::ix(cj;t9. ^ 
OiJ^^^KUl 6 1. 1 6 2. 1 6 3. 1 6 4i)'^i}tl^' 
timi I DT 1 2 1 i}^bf$2 IDT122i:m3IDT 

1 2 3 \cmmmi)^&mi-i> r t h-^m^^ 

1 6 SSOfi?'^ :^ K«S 1 6 2 i: ^7 V KiSftl 6 4 ;&s^-^v 



(8) 

14 

[0 0 8 01 SfoT. ilig&fiiSJl&ic^ttcD^fe^^t:^ 
S^l 2 e ilCtaitftSrBSJh-r-SfcfcCDr/y^ Kffl^;iS 

'Jc< i^csfcfe. 1 2 o<D/h^>ft:^na 

[0 0 8 ll $bHl|a9{c*JV^T. JEm««12 6±co 
:^#ie{CJ44-o©j/7>'KlfPl 2 SJSTl^JiE^ttTl^T. 
>o S«l 3 0±tCt4-oro^^i^K«Sl 3 S/iSff^^S^ti. 
TV^So i<^:/7>'Kgi512 5i:i/7:/Kl;«l 3 5(4 
i!^7>'KilSi 6 5{cj:t)^^^•t•^^«ig!$^^T^^5. rix 

I- J; I?, m^mmmm^ii 1 2 oai<!)^^Lx^i^^ 
iTies., w{^mm&m^)i2o^^m-:btnfx 

i£f^5;S5fott(4. i?'^ KSH 13 5 (411173^ L^£^^#^■it^^: 
it). ^7 >- K^^S 132a. 132b. 132c. I 
3 2 d i:ll«(C^ife/^°^-:/ii-tl,(^J;^^„ 
20 (008 21 gR(ngaife(nMffi 

lai 0(;i(4*^BJcri»tt^S^^»^(DS5t:*-fe^^-f 7 
n-^-t- h[i)?:^UT*3f9. 11 1 0 ^#BS tT#tt^ 

1 0 0 0 SrSSag-rS r b Sr%lt Ufc 

[008 31 m 1 0 (;it3l,>r . 4-f 
>T-2 0 i:S«3 Oi:^{t«LTt3< (SI, S 2) . A 
f*6<]ic(4. #ti^[i!S«^>t2 0^{tSS1-SI^{c(4. 
30 nMm.2 A<0±\Z.TJ\-K~^M.^i)^hf£hmM^1fiyi^- 
tt. €-1 DT2 1. 2 2. RMm2 3 RXf V y > h'^^ 2 
5. 2 5;*S^M$i^5„ Sffi3 0(4ST^(DfitaiC 

fl-^fl;ffi3 1a. 3 1b. 3 1c. 3 1d&0J^*7>'K 
^«3 2a, 3 2 b;iS;^^-?s'^ y Vi/^fcJ; tJf^lK^Jx 

[00 84] #tt«B&«^->t 2 0 ;5S<^it$tt 

T. mm3o<Dm&<D&:mi^nm-r^ (S3) „ b^^^ 

\atm 1 1 \C7r:i-X 0 fc. 3 0 0 

40 2 0 WT(B!l^«it LT. mm 3 0 OFf^(D'fi:a{C'(4 

2 Oi:S«3 0(Dia{::«?)|fi5 Oi&^^l-SftHcoiStf 
lc/<ft,;^^i,Nj;5, -y h^3 0 l7!)mfSt^tlX\,^i>, 

mi 2(C*1-J;5t-. S:1*S154 0 Od55^i4^ffiS 
m^^>tt 2 0 <^fiiJffi^fel5AyT«^f UT. 3 0 <?Dff^(?3 " 

[0 0 8 5] ^(O^. Ptt^®&*^>|-2 0*S^ifgP3 
00tU<(44 0 0lciit$tvfc4^. fctxJfT^u-S 

so >t2 OirSIgs 0i©ratc3it3S$ix5 (S4) „ z<D 
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tt, fct;t(i^*7> KiHe 1 . 6.2 *sfB -§-11^5 1, 5 
2, 5 3. 5 4 J:?)iS('^T-9"?^ffi< i5l-llS^U-C 
Jl^^^i^5c tfc, #14S®fe^^^>T-2 Oi5S^^^gi5 3 0 
0 t L<l*4 0 01c4?:4t$ixH^$ixfc*4> ffi9«l5 

0 4r?I^fi£L-TV^6(^T% #tt^ffi&^^^>T- 2 0 < :i 

1 0 0 OSr^ig-r^ wi:;iST'#5o 

10086] lai ibm\2 ic^-r <t 5 ^4t9i5 a 0 

*^^>i-2 0C0{|iJSfo?)VM:i±®Srt^1t-r^. — 

gB4 0 0 ii^tt^Sji£#^->^" 2 0 (omM-^^nirZ) t b 

10 0 8 71 S^tC, 013 JC^i- J: 5 3 0 CD 

±(c^feff$fi£$ixTV^'5S4 O ii^^^hh.X^±^f\,^ 
(S5) o =i.ff6<)lcc±. El 13 (A) \z.7r^-tX0\^. ^ 
:t^lCj]^fife$tl,fcS*g3 0(O±{;:^®*^b'fcS^4 0 4r<^ 

■frX. «;R3 0i:S4 0tS:^i-?><'^:J:"^?>->-^^ 
^#}Jh-r5:*^i£:*5fe5o *fcilll3 (B) (C^-r<t9 

mi 3 (A) <D^\U-t.. 2 0 ir 

[0 0 8 81 #tt^S)S^-7->T'2 Od^S^g 

3 Olci^l^^tv?,!^. ««^J^^*-f-5ife:v5A'^nc< fi^ 

^{c J: t) , #tt«ffiiSiS^->T- 2 0 <Dmm^^^<oBiit^ 

^10 0 0<lrffittt-5r.i:;45-e#S. 
[0 0 8 91 ^ (nSitt(;^?KCg 

H 1 4 tia 1 5 (c^4*^Mro#^4«Bj^m^^<^S^^:^fe 
(©H 2 (D^;^<75ff^^^*i-|llXfo I§114i:llll5^ 

[0 0 9 01 01 41C*3V^T. *-f 3*t4«®fe^^>T' 2 
0 t£«3 O^f^iSUfc^ (S 1 1. S 1 2) . [gi 5 

(A) lc^-rJ:5l-S*R3 0O±lc#t4^^5 0 0;iSiaS 
$ixH3£*H?) (S13) c r<^)#tt^5 0 OJ^fci:;i 

(0 0 9 11 ^LT. rco^tt*5 0 0<O±(C#tt*ffl 
&#^>|-2 0/!iS«a$HS (S 1 4) „ i(D'ikm 1 5 

(B) tc^i-i^ic, #tt«ffiftm^>1-2 0iS«3 0 



/(5 

1 l(::^$^^;5^:»a53 0 0^ffl^^X#^4«SjS*^■>^■ 
2 0OTffi!J^t%»bT, jE«»«2 4i:»*g3 0rolSlc 
ft9i»5 O^UM-t^ (S 1 5) „ r^T% PttlISS 
m^}i2 0«#14{*:5 0 0(::«S$nTt^2>fc**^(c 
j; , Ptt^S&*^>T' 2 0 iSih < r i: J: 19 -affi-f 
< !5 , fltHt-ft 9 5 0 ^mfSL-t^ r i: d^T't 
?)« roStti^S 0 OCi (0*4138 {C7i^i-tt 

9 1 Sr^tt < . S&*W(-Ptt*B&*^ 1 0 

[0 0 9 21 -^(O^. El 1 3 (c^-r i 0 3 0 <0± 

{e:^4 0^>S^i:b^^T^±$^^ (SI 6) . ^ttSSft 
1 0 0 0 d^^^-f^, 
[ 0 0 9 3 1 |LZ.22SJfe£2MM 

*i£cD^3(735l:ffiro?Fm^*-riil^*bT*3'9, 016 
tmi 7%#fi8U-C»^4«SjStll^<^MJt*fe»-■ov^T 

I [0 0 9 4] Hi 6}J1*5I/^T. f^feP'l4^®&*^^>i'2 
0i:S«3 OdSflF$a$tu-C (S2K S2 2) . r©S 
tg3 0(O±<OFfSwteS{cS^^J-Cfe5Wffig^« 

3gf) v^-haood^^^^tu?) (S2 3) « rwM®^ 

« (3te*) v'-h6 0 0lC(i. it^^ftCD^'Vv'V^^t-ffi 

mm^fixii^^. 

[0 0 9 51 PiS«« (tt^) b 6 0 0 «±tc#14 

«SiSE*^>i-2 o^5;j]pj±4fea$ixS (S2 4)o 
o J: 9 , »tt*®t63S^-it 2 0 »S 3 0 t ^tufc 

[0 0 9 61 iLX. mi 7 (A) , (B) IC^jFt-fJ: 5 

}g|^^>-2 0 tS«3 0©raiCft!J«e5 0*J3S9jS$il' 

(S2 6) o rr-t?, ptt^SK^d^it 2 0 
* i/- b 6 0 OlcJ; 'JH^^ix'O'^Sfcfc, P 

(i. rwMffiS« iy-b6 0 0l«(O44I18 

10 (C*-rttg|5«-9 1 t LXmmr^^tiiiX^^(OX\ &i 

1 0 0 0 SrlSitl-s i i 
[0 0 9 71 ^<7?^. HI 7 (C) r> 
m b 6 0 0(c§?^i»/is®*RS«^iT''C^ 

f 6 0 0 t 2 0 t • 

<omm^mi>mm^ixi> (S2 7) » i^t^. 0131^7^ 
(5 2 8) , n^mm&m^ioooi'-^^-t^o 

so i 9 . a«3 O'-os®^^ (Jte^) b 6 0 0O@ 
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- h 6 0 oim^^ot^hmm\.xw&m.m^n=i-nm 

10 0 9 8] ±IE#3llSro?i^«fCj;?)t, 

■?->T-2 0^5ft 19)^5 o{::j; ij^it^ttTV^sr itcij; 
1-^Ct>t,, 2 0 3 0 i^ltSft 

$i^T^^/i^^r tfcj; i5#tt^ffiK*-? 1 oooic^^ 

[0 0 9 9] HI 1 8 {iS^ 3 0 (CM4 0 

lllT?$>-5o Hi 8^ (A) c^)«e5feO#tt*[gK^^^^C^D^^ 

3 6. 2 (ppm) -efct), Jibo#a*U6. 5 (p 
pm) T'feSc rWcJitL, mis (B) 

F r 05iZj§|*5 0 . 2 (ppm) T'fct). (ibotaiSS 
4. 7 (ppm) t'ffllX.t.ivTV>5» J:oT> 018*» 

[0 10 0] #ttS®&*^^^S*fi^T?7KfB*t?rffil^?. 
^^(c±(cCi©SJ[i^i^^fiS<„ ^^x\ -3 0'C~6 0 

(C^^-rsaSeniax ?r7°DybLTVK„ El 1 9 
#i4^iiD&mT-S(0 e max ^^-r^7 7|ll-efc?>» 

I 0 1 0 1 ] H! 1 9 (A) \Ztoh^X. fi§5l5cDp^4^ES 

x^spt^^sao. 3 et;, tfe>-o# a;iso. sst^-e*. 
jgfS^teic^tfLfceniax ^#s::i;eis-c#si: ifc 

10102] Ill20tt, -55'C (5^) ^^tl25'C 

( 5 ^) cof-'i' /w4r 5 0 0 iH]^ m-rmwmum^n 

^it^^n^-tif^ymxhh. 1112 0 (A) ^^:^3^^T, 

fi§3l5W#ti^ffiS^^(i. jlKSSc^'fbftA F r « 3 . 0 
(ppm) ~10. 7 (ppm) <Df5ffl(3:fo9; Jlj^^ 

^-fbllAF r C0(ibo# alio. 9 (ppm)~l. 9 
(ppm) 1112 0 (B) {CJJl^T. ^^I 

B^<^^ttSSiS*^(l, il^S^g^'fkiA F r /JU . 2 
(ppm) ~7. 3 (ppm) \zti^ ^ JliS^^'fklrA 

FrO?tffeo#a«0. 9 ( p p m) ~ 1 . 9 (pp 



(10) 

#tt«MiS^^i oniric ±sjiiJS^!|#tt<o^{t;a5ft/jN 

[0103] HI 2 m, M^^Ffl y 7n- Ufc^, y 7 

^it^Li^Y T ^irir^yymx'h^. 1112 i (A) 
i/^T. tS5feco#tt^Si^m^«, JiliKiScig^tAAF rCO 

3F^dS-0. 6 (ppm) ~0. 0 (ppm) Tfc*). 

Jl&iC'^ftiAF rWlJbot alll. 4 (ppm)~ 
10 2. 1 (ppm) (e:/ioTI/^5c — 1112 1 (B) \Z 

r {±- 0. 4 (ppm)~0. 0 (ppm) tfi'O . M 
^^mtm.^F X mtt:>0^ a\-tO. 4 (ppm) ~ 
0. 7 (ppm) ic/ioT^-'-So ioT. HI 2 1 b 
J; 5 tc*^PJO#14«EiS*^^(±iitcJ:SJSlfiic# 

JIA F r (Off a t,'>i^<Cl^:i t ;45^:>*^?)„ 

[0104] HI 2 2 II, ^iaX-JSca Lfc^<^*S^S^ 

o^-ftSr^-r^/^^HlTfcSo H2 2 (A) ^^:^a^,^T, 
20 t¥*©#tt«5fe^^-l4, mmMc^itmt>. F r 

4. 4 (ppm) ~5. 3 (ppm) T-fetl, Mlj^i:^ 

-fkftA F r ©iJbot ali2. 1 (ppm)~2. 9 
(ppm) Ic^coTi^^io 0 2 2 (B) l::*5t^ 

¥^^14 3. 3 (ppm)~4. 5 (ppm) h^iK) . M 
&iC'^'ft;»AF r raiibo# attO. 7 (ppm)~ 
0. 9 (ppm) IC^CoTl>5, ioT, HI2 2*'>e>t> 

J: 5 lc;$:^Pjro#i4^®jS*^-l4f??ilc J: 5Jli^i:# 

30 iAF r (DiJbot a t^^i^vZltdJ;^*^^, 

[ 0 1 0 5 1 HI 1 8 75^0 2 2 *%M©#tt«E 
i^mi-i,±m^'^m\^ J; ?.iIiS^#^4©lE^t;*5S/J^15St«] 

[0 10 6] ±.mmmmm\z.m.-&-^h.-f. 

[01071 HI 1 Tbmm 9 ro#lllficDJgffi^Ct5^^T, ^ 
7VK«RI4. lo<Di5^7VKmmRT^^7l^Kla5tc?tU 
T l*fc'it^iS6$ix-CV''5;55, loOt/^vKtEffiST/ 

40 i/^V Ka5(c*fLT«^*?f$fig-t-5 i 9 I' LTtA^V 

[0 10 8] ^fc. 01 tm2<Dmi<Dmm(oi^mi^i5 

V^-C, ^^vmei, 6214, iE«S^g2 40llSit':*: 
as^^l-^ It f>tVT 1.^-5^5. H16IC^i-J:5(C, fctxif 
ff^««2 4(75EgiSlc:i?'7VKilS^iS:it5J:5'i, 

•9, »tt^Sj6^T->t2 0O^^t/-<7>';=!.Srl?]±§-y:5 
ri:;6ST-t2>o Hi I DT 2 l d>6>ffi-§-^SA;'J 

so $i^■c, H2 I DT2 2\atm:f3^'lf-ii^m^tiX\>^?> 
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dS, ^2 I DT 2 2d^^{f-§-ASA;^l$tl.-C, ^1 IDT 
10 1 0 9] lll7^w*3^^T. ^''7VKi»8 1, 8 

10 1 1 0] $ blC, E18*^*5V''T, tt:§PW9 1 ftPt* 

^Bi6*^;T-2 OcDlSlS**g|5lciaBSttTV^2>*5^ fc 

t ^(i I D T (om®^ - ^-^^Jf^fi^ ^ i^"^ """t 
2 4 o E PS i: X. 4 oiaSi" 5> J: 5 b T t S 

lO 1 1 1 1 

10 112] lf*JB2W^BJ»cJ;tuli. ftfJ^oSSlSdS 
10 113] ft^^ScD^B^l-ittfi. 

[0 114] 11*^4 ro^BJtcitvll. #tt«S&*^ 
[0 115] IS*3S5<©^?«<?^^?«^-J:i^l^^ ^irtifx, 

So 

10 1 1 61 !»*«6 0^PJco^?^(-J:^(i. i^7>'K 
10 117] ^t*]g7 0^?^ro^?^l^:J:i^(i, 3*+±«B 

[0 118] iS*il8(O^B^ro^Wl-iHll, #14*B 



tt«®ife*^>T'(iS^ VtiW)iWi 5 r i: *^X# So 
[0 119] il*«9 7!;Sli*«l 3(^^?«lCj:ixtf, 

P14«®iS#^;t(^ti®3tt^^l-/J-$ < -rs <!: 7i5T- 

tt^SS^-fk-r S ^ i ^^<C < i"w i: iiSXt So 
[0 12 0] f**«i 4W^I^(-J:tHi. #14*®^^^ 

tt«®ie^^^M3§i-Sri:;iSx-#St ttCi. {-^Uti 
10 :Sr[S]±-f S:ii:i6^T*tS„ 

[0 12 1] «*^i 5ilt*«-i eroiSMiciJ^ff. 

S:itiiSX#So 

[0 12 2] l«*«l 7 7!)S!f*«l 9W^P^(3:J:tt 

fiKfSr i^S^X'tS. 
[!g|®co1iH^;^.cl$^^] 
20 [mil ;$:^B^(D3^'t4*®iS*^-'^i**l-'''*16 

[0 2] *^MW#tt«®iSiSg^<^»*L.'''^J6 
IwHJfero^ffi) Of^^Sr^^^BElo 
[Els] *^?^w#tt^®ife^^<^^ff*l-'''*JS 

loHifewJf^^) (^?f^«l^7S^*f®lllo 
[S4l *||?^0#14«®«tg^t-*3l-tSm^i^W^ 

a8Wit5r*-r»f®iiio 

[US] *^P^(D#tt«®iS»^l-*3»tS^''7:^Ki» 

(Dj^iagi5ia:5:*-t-»fffil21o 
30 me] ^wnnW&Mm&m=i-<r>m2<r>^<oi^ym 

[1117] *^pj(D#^4^®ig^^<^m2o^;tecojf$« 
i;i*5»t S 7 :^ K«IJlSgiS{iSr*-t-®f®lll. 
[0 8] *|lig©#tt«®iSE^^F<^lg3<D»JS<D?i^«l 

[1219] :if^f^(o^'&L^m^m'i-<^w.A<D%mmm 

Sr*-r¥®lilo 

[El 1 0 1 *^WO#tt*®iS«^<^Si'S*fe'^.*?* 

40 — Mlo 

[Hill ;!t:5IWO#tt*®jS3ll^-<^«i3t*&»-*5»^ 
S #tt«®ffitifl^>t $ tux V ^ S«I^Sr^1-4^^B 

Ho 

[12112] *§!§gro#t4S®iSm^roi!i5g::^i*i-Jatt 

IS 

[ill 3] *?6PJ(D»^±«®^l6^^^^oM5t^ffi^^*3^t 

[0141 if.^f^(o^>&.mmwm=f-(r>w&)5m<ow. e 



^# m 2000-1 651 90 (P2000-1 651 90A) 















(12) 












22 






[mis] *^PJ(7)#tt^®fi*-?-(7)^3g;^jfeco|| 6 


[[32 41 










ffiilo 










(1212 5] 










EHIo 








(El 1 7 ] *^PJcr)#tt^B^^^(D«^:^fe(OM 7 










1 0 0 0. 


7 0, 9 0, 1 0 0 


• • • W&t 






2 0 • • • 










3 0 • • • 


s« 






[HI 1 9 ] t¥Sti:*^PJo#'teSffiS^^fc:*5i^T. 


3 1 • • - 










10 3 2 • • • 








[02 01 ee5Ki:;*:^ig(^#tt^©Sm^t::4b^i^T. 


4 0 • • • 










5 0 • • - 








[(112 1 ] mk'bimm(o^^^Mikm=f'\c^\^x. 


5 1,52 


, 5 3, 5 4 • • • 






Vy^ -mm(Dm&Wcmtm^7T^t^^vy Elo 


6 1.62 


• • ■ ifyVYll^ 






[[il2 2] Se*ir*^5g(03*tt«®jSm^-lc*5V>T. 


9 1 • • • 










5 0 0 • • 








[gl 2 3 ] ^^5fe<^P^4^B^Sm^co-M^*t-8f^S 


6 0 0 ■ • 








[mil 






[1^4] 





^2IDT 22 ^ 



> KS^ 32b / .^-'T^-. ^ 1 »DT 21 1 000 

31a 



40 



m^m 31b 




20 



31a 



(lai 81 



AFr (ppm) 



90 - 




60 • 






W 


30 ■ 






3. 


-0 - 


S 


-30 - 




-60 - 


n«24 


X = 36.2 


-90 - 


o*- 16.5 




(A) 



1000 





' 51a 










f ( 

J .. 




H 



51 



-30 




1000 



20 ^ 
32a 



n = 17 
x= 0.2 
o = 4.7 
CB) 



^ 2000- 165190 (P2000-1 651 90A) 



(13) 



[1112] 



^ »21DT 22 32,, 



wnsmiAWf 1000 



aiT^ 20 




53 2Zc / > | -- 52 



[IDS] 



111171 



40 

\ Y 



1000 



52 61 



20 




80 b 



30 



31b (32a> 




80a 



32b 



30 32a 




20 31a . 30 



il 0] 



SI 



SZ 



z 



££30 

IZI — 



S3 



20 t ^ 30 



-S4 



iS[40 



m40«SIS3orc 



-S5 



^ m 2000-1 651 90 (P2000-1 651 90A) 



(14) 



ime] 



II 9] 




e max rc) 



8 max CC) 



tr^ > K«P S3 



-Hess 24 



30 



^3 > KtS 84 
31 b 



40 




40 


37 




37 


34 




34 • 


31 ■ 




31 - 


28 • 


1 

ai 


28 


25 


r 


25 


22 




22 


19 ' 




19- 


16- 




16- 


13- 




13 - 


10 ■ 




10- 



n = 22 
X = 27.03 
0-1.16 

(A) - 



n = 12 
5?= 30^6 
o = 0.55 

(B) 



[1119] 




[11123] [11124] 




^# m 2000-1 651 90 (P2000-1 651 90A) 



(16) 



imi 4] 



[Hie] 



Sn 512 



3^40 



Wttf^SOO ^^30 



30 <D»tt» 500 ±^ifta„ 



t (DNIIC^ i) IS50 U IStt^ 



-SIS 



S14 



-SI 6 



S21 



M40 



S22 

z 



ZD 



S40 $Sfi3orc 



S23 



-324 



826 



S27 



-S28 



imi 7] 



[[112 1] 



(A) 



(B) 



(C) 




(A) 



(B) 



AFr (ppm) 
30-1 

20- 

10 

0 

-10- 
-20 
-30- 



Z^n 24^ 239^M 



n=24 n=24 n=24 
Tt=-C. 6 3f=0. 3 x=a 0 
o=2. 1 o=1,6a-1.4 



A Fr (ppm) 
30-1 

10 
0 

-10 



20- 
30- 



n-!2 n=12 n=12 
3f«-a4xH). 1 7pQ.O 
0=0.7 a=0. 6o=0.4 



t (h) 



t (h) 



}#M2000-165190 (PZOOO^ 1 651 90A) 



(17) 



[1^2 Ol 



■■ 



[1^2 2] 



AFr (ppm) 

100@ 200 15l 300 S 50019 

30 n 
20 



10 - 
0 

- 10 



-20 



-30-1 



+ 20 



(A) 



t: 



n = 6 n = 6 n = 6 
x = 3.0 x = 5.0 x==7.3 
a — 5.0 a — S.5 o — 7.5 
(A) 



n = 10 
n = 6 
x= 10.7 
0-9.2 



20 



A Fr (ppm) 
30 -| 100@ 200 a 300 0 500 @ 

20 



10 - 
0 



10 - 
20 



AFr (ppm) 
15- 

10-i 

S 

0 

- 5 - 
-►10- 



15-^ 



1000 150D 2DQ0 



rplO n=10 n=10 

x=4.4 x=5.2 

0=2.2 0=2.1 o=2.9 



<B) 



-two) 



AFr (ppm) 
15-j 

10- 

5 

0 

- 5 - 
-10- 



1000 1500 2000 



-30^ n-10 

n = 6 n = 6 n = 6 n = 6 

3r=1.2 3?= 2.3 3r=4.8 X=7.3 

O-0.9 os=1.0 0 = 1.7 o=1.9 

(B) 



rv=6 n=6 
x^a.a x=4.2 x=4.5 
O"0. 9 om. 7 0=0.6 



t (h) 



t Ch) 



[02 51 




